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OOflfT OF TRANSPORTATION ON RAHiROADft. BT CHARLES ELLET, JR. CIV. ENO. 

(Coatiniwd from pag* 30:) 

L propose now to conthiue to produce tho96 details of the cost of transpor- 
tation on railroads, whith ent«r into the approximate formula for the compu- 
tation of the average annual charges, preparatory to the indication of cer- 
tain modifications, which, in time, will he found necessary, in order to adapt 
the expression more strictly to the various cases which occur in practice. A 
' reference to the tahle contained in a previous number of this Journal, (page 
348) will show with what accuracy the lormula, in its present state, applies 
to almost every variety of roads in the Union. 

But it will occur to the experienced reader, that there are certain secdoos 
of the country on which the cost of fuel is exceedingly light ; others where 
it is very great ; that there are some lines provided with a double track ; 
some on which the engines are unusually large, or on which the company 
are exposed to peculiar cairaes of expenditure. It will be readily conceded, 
tkere&re; that a formula strUHy applicable to all these cases, ought to be ex- 
pressed in more terms than the mere length of the line, the tonnage, the tra- 
vel, and the miles run by the locomotive engines — which are all the quanti- 
ties that appear in the rule which has been presented. But yet we have 
/ seen thkt that formula, as it is, does apply and give consistent results, and re- 
sults quite close enough for almost any useflil practical purpose, without any 
correction for these varying conditions. This circumstance, therefore, needs 
eacplanation ; but before explanetioo eaai be advantageously ofered, I must 
lay before the reader certain details which have been used in the construction. 
of the formula. In anticipation of thia explanation, however, I may observe 
that the true cau&e is, that these circumstances, which disturb the action of 
the general law, have ^ry little influence compared with the value of the 
gitat items which/rompoee the formula. I shall return to this subject again ; 
bat at present we may proceed with the determination of the values of the 
detail of expenses, and leave the aiigbt uorr^tions to be applied in conse- 
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quence of tbese irregularities — irregularities chiefly in the prices of labor 
and materials — ^for the sequel. The reports of the various companies for 
the current year, will shortly be pubHsl^ ] and by introducing' the resokf 
which it is to he presumed they will exhibit, under an improving system ol 
economy, I hope to be able to make a still closer approximation to the truth. 
We shall have also, in a few weeks, the results of the year's operations on 
the Phil^elphia and Reading railroad,' from which we shall be able to veri- 
fy experimentally, the influence on the co^ attributable to a very large trade 
conducted under remarkably favorable cifcumstances. 

I propose to consider next — * 

The Cost of Fuel. — It is obvious to every one that the consumption pf 
fuel depends on the oonstruction.and power of the engine, the, gradients of 
the road on which it operates, and the load which is conveyed. The cost of, 
fuel really depends, in some measure, on these circumstances, but chiefly, in 
practice, on the price of wood ; for in this country the price of a cord of 
wood is much roor'^ variable than any other element which aflects the value 
of fuel, or the value of motive power. 

The following table of the distance run by the locomotive engines m-dif 
ferent parts of the country, together with the annual aggregate expense of 
fuel, and the reduced expense, per mile run| will serve to exemplify this 
point 

Table ef the Expenss of FkeL 



Nuha of Road. 



G^eorgia road, 
Central road, 
South Carolina road, 
Portsmouth and Roanoke, 
Petersburg road, 
Baltimore and Ohio, 
Baltimore and Susquehanna^ 
Utica and Schenectady, 
Philadelphia and Columbia, 
New York and Erie, 
Reading road, 
Norwich and Worcester, 
Western road. 
Providence road, I 



Tear. 



Dittaae*' 
run hr ea- 

MUesf 



Dolls. 
e,405 
4,810 

13,960 
4,700 
8,200 

33,447 

8,981 

155,828! 11,000 



1842.162^873 

1842 102^145 
1842260,324 
18421 96,000 
1842 131,160 

1843 609,766 
1842128,349 
1841 
1842 
1842 
1842 
1842 



BzpenM 

of 

fool. 



261,714 
24,564 
198,055 
144,321 
18421397,295 
18421120,000 



22,000 
2,744 
19,002 
14,662 
50,774 
17,548 



Cost of 

foel pr. 

fnile. 



Cts. 

4^ 

47 

53 

4^ 

6^ 

6« 

70 

71 

84 

111 

96 

102 

128 

146 



j\f^'^[p^yjyj. 



Sodth'n roads, 
^average 5 cts. 



Roads in mid- 
y die States, 
average 9 cts. 

New England 

Roa£, 
average 13 cts. 



[Note. — The expense of fuel on the New York and Erie road includes 
the cost of sawing, and the loading of the tenders. The engines on this road, 
as well as a part of those on the Reading and Western roads, carry very 
heavy freight trains.] 

On inspecting this table we observe that the cost of fuel for each mile tra- 
velled by the engines, increases very uniformly as we proceed from south to 
north. We know, also, that the price of wood likewise increases on the 
route, though not precisely in the same.propoition. Wood is worth, on the 



aTexage, two ^d a half times as otueh in New^England as it » ia Georgia 
^-4>ut there are roads in New England oa which the expenditure for fuel is 
from three to ^ur times as much as it is on some of those of Greorgia. This 
difierence is , not wholly attributable to yariations in price, but depends, in 
part, on the size of the engirt, and the magnitude of the trains conve3red. 
The engines on the southern roads, are, in general, not quite so heavy, nor 
^ heavily loaded, as those used on several of the northern lines — a circumr 
stance which somewhat, though not very materially, 'influences the result 
Waiving thQ influence of this consideration, and regarding the etigines as of 
nearly the same average weight on all these lines, this table will supply us 
at once with a correction to the formula^ which we may apply when we de- 
sire to approximate more closely to the actual expenses. 

The formula, for computing the aggregate annual expenses of i^ railroad^ 
it based on an average cost of fuel of 9 cents per mile run. 

In making the application, from- year to year, we shall find that the re- 
flttks which it supples will need to be modified, and that this modification 
will be equal to an addition of 4 cents per mile run for the New England 
R>ads, and a reduction of 4 cents per mile run for the Southern roads. 

Wagts of Train Hands. — ^It is the practice of many companies to in- 
clude the wages of enginemen, firemen, conductors, breakmen, etc., in the 
item of fuel and salaries ; of others to combine them with oil and repairs of 
eAgmes and cars. Indeed, the heterogeneous mixture of items, which are 
presented to the public in a lump, cannot but lead sometimes to the conclu- 
sion that -it is the object of the report to conceal the naked truth. It cannot 
be supposed that any company mingle such dissimilar items together in their 
own books ; and as it is really eaisier to copy off the items under their sep- 
arate heads, than to add them together and present them in a mass; it must 
be supposed that the object of the condensation of matter is to prevent an in- 
Himate acquaintance with their affairs. This inference is strengthened, in 
my estimation, by tFie fact that the accounts of those companies which pur- 
sue this course, exhibit an annual, and sometimes vast, augmentation of cap- 
ital. By keeping the items concealed| fiie public are forbidden from ascer- 
taining what portion of the ordinary current charges go to swell the annual 
charge to constraction, and the deception is thereby practised longer with 
impunity. There are certainly some remarkable exceptions, which might 
be named as good models for imitation. The accounts of the Georgia road 
are always presented with clearness and accuracy ; and though they might 
be greatly improved by the addition of the net and gross tonnage, and travel 
conveyed one mile, they exhibit, in their present state, a much better appre- 
ciation of the importance of knowing the precise and detailed condition of 
Hheir business, than is observable in the statements of other similar institu- 
tions. 

The report of the Baltimore and Ohio company, for the current year, 
also stands out conspicuous amidst the general confusion ; and as ought to be 
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^ ttpeeled, ^t«ry iien of expendkufe on ihat line compares ad?a]itageoiid;f 
with the same item on any other wad m the coontry. 

The directors of the Norwich and Worcester road in New England, 
have published a table which might be made valuable, but it is actually ren* 
dered almost useless for want of the amount of the business transacted. The 
number of tons of goods^^d the nimiber of passengers conveyed one mile^ 
ought to have been stated, and the diflerent classes of wages should hav«^ 
been sepacately given/ It is of littia use to tdl us the eiact amount of expea^ 
ses incurred in the transportation of fteig^ wltheat infonfting us of the 
amount of freight transported. 

The directors of the Western road have also presented much valuable de- 
tail ; but they have failed to exhibit the item of ^ services'' under appropriate 
heads. No correct judgement cas be formed of the economy of the admin- 
istration of a line on which the salafies of agents and iniperintendants, pret* 
ident and engineer, train-hands and wood-cutters, clerks and ticket-men, are 
condensed into one total The separation of this column — the accurate ad> 
ditiouNof the number of passengers carried one mile, and the quanUties of 
each sort of fuel consumed — would render the report of this company a 
most valuable document. I trust that they will not be detered from continn- 
' ing this detailed exhibition of their afiairs, when their road and machinery 
begin to manifest some of the effects of time and use. 

In conesquence of this mingling of items, I am unable to separate, with 
the desirable precision, the sum paid on many roads for wages to the engine 
hands, from that paid to the conductors and brakemen. For this reason I 
find it convenient to include the wages of all the train hands in the item of lo* 
comotive power. This item must, accordingly, be expected to vary with the 
magnitude of the train, and, somewhat, with the acclivities of the gradients; 
heavier gradients and the larger trains requiring usually a greater nomber 
of breakmen. 

The variations consequent on this canse, are, however, very small ; and 
we wjtl come exceedingly near the truth by this formula,^ 

i_ 
25 
fi)r the value of the wages to the train hands, in cents, fi>r each mile tra^ 
elled by the train — ( standing for the aTorage number of tons of freight in 
each train. The correcmess of this ajyyrozimation will be seen by a glance 
at the following tables 
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TABLE. 



to train 
hand*. 



i«^ 



Stant of Ro«d. 



Reading road, 
■Reading road, 
Boston and Providence, 

Baltimore and Ohio,, 

Eastern jxmd,*^ 
Georgia road, 

Petersburgh road, 

New York and Erie, 



Year. 



1841 
1842 



18«d| 132,229 



1843 

1842 
1842 

1841 

1842 



Mil«a r«B. 



83,717 
198,056 



509,765 

184,127 
152,873 

131,100 

24,564 



Dolls. 
5,785 
17,762 
10,799 

31,161 

14,774 
12,666 

14,558 

2,814 



Wagta 

per 
mil«. 



Cls. 
70 
90 
80 

61 

80 
83 

110 

115 



With moderate trains. 

With heavier truns. 

Medium trains. 

^ light trains and 
heavy grades. 
Trains on both these 
roads are moderate. 

yhe Petersbnrg road waa 
worked at dia ad v an tage 
in 1840 and 1811. The 
freiKht traijta on tlM 
New York and Erie 
road are nananally 
large. 



1 



The average value of wages, excepting for roads on which the trains are 
excessively large, may be safely and justly assumed at 8 cents per mile fun. 

Oil and TalUw for Engines, — The expense of oil is certainly a very 
Quail matter, when compared with the aggtegate yearly charges against a 
railroad company ;' but it is a very important matter for every company'iof 
know exactly what this, and every other item of expense really is, and 
ought to be, in order to judge of the possible ameliorations of their manage- 
ment On the Georgm road, in 18^ the mere grcasiDg of the engibes 
amounted to more than 4 per cent of the aggv^fate charges of the coHk{ift* 
oy. .In 1842, this item was reduced down to less tl^an^l^ per cent 

As another example ^ the effect of the same sort of economy in the de- 

Odl — ^in small matters — ^may be adduced the curious bet, that the sum pajd 

for oil by the Philadelphia and Baltimore railroad company, in 1841, 

amounted to (6,131, and in 1842 it was redtt<$ed down to 92,151. In t|ie year 

1841 it amounted to 3}- cents per mile run, and in 1842 it scarcely exceeded 

\^ cents per mile run by the trains. 

The expense of oil is generally included under the head, " fuel, oil, sala- 
ries, general and incidental expenses, etc, ;" " fuel, oil, salaries, wages, load- 
ing merchandize, and miscellaneous expenses;" *'wag#^ fuel, oil, eia*^ 
This method of condensibg accounts is so general, that out of the reports of 
more than thirty, railroad companies for the year 1843, now on my table, I 
isn able to select but the three following, from which Uie cost of oil, consu- 
med by the engines, can be obtained separate from other items. 



I 



TAB LE. 

JMiles ran 



I 



Qeorgia road, 



Matte af Eoi^ 



Baldmore and Ohio, 18431009,765 
Philad. and Columbia, 1842 261,744 



T^ar. 



1842 



engiM 



153,873 



Cost of 

oil fbr 

engines. 

Dolls. 
1,411 

4,39ft 
3,104 



Cost 
mi 

mn. 



cMtper 
mila 



•9 
12 



Cotton waste is inelaM 
in the efaarfe on tiM ml- 
^ ^ tiraore and Ohio, and b«> 
^ lieved to be Inehideri 
in that of the Georgia 
road. 



Including oil for sta- 
tionary engines. 
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This table would seem to justify the assumption of 9 vtUls per mile ni% 
£»r the consumption of oil and cotton waste by the engine and tender alone. 

There >is to be found a considerable list of reports in which the aggregate 
consumption of oil by engines, tenders, and cars, may be separated from all 
other items. I have also some manuscript statements from which these 
items can be obtained. The following table exhibits the aggregate cost of 
oil for various lines, and the cost reduced to the mile travelled by the train. 

( TABLE. ~^~ 



Name of Road. 



Central road, 
Reading «road, 
Heading road, 
South Carolina road, 
Utica and Schenectady 
Phi lad. and Baltimore 
Georgia road, 
Norwich and Worces., 
Western road, 
^ew York and Erie, 
Baltimore and Ohio, 



Year. 


Mile* run 
>»7 


C'stofoU 
for cog's 


Cost per 
mile 




trains. 


Sc trains. 


ran. 




Dolls. 


Cts. 


1842 


102,145 


1,103 


10 


1841 


83,717 


1,621 


19 


1842 


198,055 


3,936 


20 


1842 


260,324 


2,784 


11 


1841 


15^,828 


3,500 


22 


1842 


177,859 


2,151 


12 


1842 


153,873 


1,821 


12 


1642 


144,321 


1,947 


14 


18421 


397,295 


9,215 


23 


1842 


24,564 


481 


20 


1843 


509,765 


7,201. 


14 



Remarks. 



Light trains. 

Heavier trains, 

StUl larger aver, trains, 

Not strictly accurate. 
Chiefly passe' g'r trains. 
Trains equal preced'g, 
Wei't of trains unkn'n. 
Heavy trains, 
Heavy freight trains, 
Lighter trains. 



Thr consumption id wl and tallow may be estimated, in geneml, at 9 
milk per mile run fior the aigine and tender, and an additional allowance of 
} mill for each ton net conveyed one mile. 

I have also the consumption of oil and tallow kit some other lines, but 
as these statements manife^ great and censurable extravagance, and cannot 
be used to show the necessary expenditure on a well conducted road, I have 
not included them in the preceding list. 

Sawing Wood^ Pumping Water^ and Loading Tenders. — It is not easy 
to collect hcia which will exhibit the actual cost of the items included un* 
der the present head for many roads ; but it is very easy to estimate their 
average value byidirect calculation. We know that it is worth; on the av- 
erage, about 40 cents per cord to saw the wood suitably for this purpose: 
and we know also that a cord of wood is suffici^t to supply the consump* 
lion of the engine while running about 40 miles. It is, therefore, wordi 
one cent per mile run, to cut the wood for this purpose. To load the tend- 
ers, where the business is regular and great, is worth about 20 cents per 
cord, or ahokf cent per mile run. The cost of raising the water depends 
more on the conveniences aflTorded by the situation. If we assume the aVer- 
aige lift at 30 feet, the labor of a man will be equal to raising about 40,000 
pounds per diem. Engines usually consume from 300 to 400 pounds of 
water per mile run, which brings the cost of pumping to abou^ the f^ of 
a day's labor — or about 8 milk per mile run. These items make together 
2} cents per mile rup. 

The resuh of experieiice for two roads is given in the following 



Notes on Poetical Eugineering. 



Name of Road. 



Boston and Providence, 
Philadelphia and Columbia, 



TABL E, 

itilm ran 
engines. 



Year. 



1842 
1842 



120,000 
261,r74 



Cost of sawinf 

loading 
and puropinp. 



•3,266 
5,989 



Cost per 
mile. 



27 
2-3 



Arerage, 2^ eta 



Locomotive Power. — We have now gone over the items in detail which 
compose the cost of locomotive power, and are, therefore, prepared to sum 
them up, and compare the aggregate of the averages with the amount at 
which it is stated in the formula, proposed for the computation of the aggre- 
gate annual expenses. These items are 



Repairs of engines and tenders per mile run, - - - 7*0 

Fuel per mile ruti, - .•.. . . . 90 

Wages of train han/is per mile run, . - - . 8*0 

Oil for engines and tenders, per mile run, ,- - • • 0-9 

Sawing wood, loading tenders, and pumping water, per mile run, 2*6 

Cost of locomotive power per mile run, - - - - 27*4 

It will, of course, he recollected that this result is independent of the in«> 
jury to the road, which we have considered under the usual head of '' extra* 
ordinary expenses'" ' » 

The only division of these expenses which is liahle to material variation, 
is the cost of fuel, the price of which varies with the localities. I have al- 
ready offered an approximate correction of this item, which may he employ- 
ed for general investigations ; and shall shortly take occasion to present a 
ftnore accurate formula for its computation, hased upon a very extensive ex- 
perience. 

.It might seem to the general reader, that after presenting the cost of re- 
pairs of the road, engines apd cars ; the value of fuel and wages of train hands ; 
the consumption of oil, and the injury to the iron, that there would remain 
bat little more to adduce in the premises ; but I have yet a very important 
division of the si^ject to discuss, which is much too frequently overlooked 
in investigations of this character. 

There are other extraordinary expenses, and certain contingencies which 
go far to swell the annual charges on every line — without any exception in 
behalf of the most favorably situated, or of those which are most economi- 
cally administered. 

I proposed, in a former article, to oWex an estimate of the probable expen* 
aes on a railroad in active operation for the present year, which is how thf 
object of much attention and interest, in order to exhibit an application of 
the formula in anticipation of the publication of the company's next report 
I take the Philadelphia and Reading railroad for this purpose ; and assume 
Aat it will this year give transit to 250,000 tons of freight, and 40,000 pass^- 
gers. The application of the formula to this work — making proper allow- 
ances for its gradients and drawbacks, and facilities for unloading, and hav- 
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ing due respect to its age — ^will produce for the aggregate expenses, die 
sum of $266,000. 

This estimate, of counl^ refers only to the apparent expenses, and ia 
dudes no part of those reserved charges — such as the wear of iron — whiek 
are usually denominated ^'extraordinary expenses'' because they are not gen- 
erally of annual recurrence. The durability of iron rails I assume at about 
800,000 tons — ^while they are estimated by the enthusiastic friends of the Rea- 
ding railroad, at ISjSOO^OOO tons. Where such immense differences ex- 
ist, time must decide the question. I trust that timei may not show that I, 
even, am too sanguine and ^xpect more from the railrojad sy^m than it is 
eapable of rendering. ' 

(To b« covtimMd.) 

• A 

NOTES ON PEACTICAL ENGINEERING. — ^NO. 4 

Bridget 

In looking back at the diffei^ent kinds of bridges which hare been built 
during the last ten or twelve years, it is obvious that there is a fashion which 
tages for a certain time when some particular bridge is generally adopted 
for new structures, but which soon falls out of use and is succeeded by an- 
odier temporary occuptot of public favor. 

Lattice bridges were much in vogue some eight or ten years since and 
were very extensively introduced on railways. Where the span does not 
exceed 100 feet and where the roadway can be carried on the top of the fra- 
ming so as to admit of vertical transverse bracing, thl<^ plan does very well 
There is, in Weale's bridges, an engraving of one of these structures simi- 
lar to the bridge over the Hudson at Troy, built with double lattice and for 
a double track with suspending posts in the middle. The span at Troy is 180 
feet and the bridge is by no means stif*. The same remark may be applied 
to a similar bridge of about the same span on the Harlem railway. These 
bridges require very good horizontal bracing to keep them in shape, they 
must be weather boarded, they require a large quantity of timber and they 
jT" burn with a rapidity almost incredible. Thes disadvantages have besn the 
means of banishing them from railways in this country though an Eng- 
lish engineer introduced them on a railway in England only a few years 
since. 

A very ingenious modification of this bridge was devised by Mr. Haupl, 
* of Philadelphia and an account of it with a sketch of the bridge was pub- 
lished in this Journal. 

Col. Long's bridge is very well known throughout the Union. It is a 
good specimen of carpentry, is very stiff, does well without boarding in, but 
after a few years the pressure of the braces* splits ofT the shoulders of the 
posts against which they abut, that is if the posts' nearest the abutment, the 
Pressure of course diminishing towards the centre of the span. 

In order to obviate this difficulty, Messrs. Hazard & Co., contractors, in- 
troduced a set of braces radiating from the abutment to the head of each 
post, or rather pair of posts, and occupying the space alloUed to the counter 
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brace in Long's bridge. Numerous structures of this land havOvbeen pot 
up and are well spoken of. 

Another contractor, Mr. Howe, designed and erected the railway bridgt 
over the Connecticut at Springfield in which iron rods supply the places of 
the posts ; the braces, which are of timber, cross each other in the styl^ of 
lattice work. There are, however, two braces and one counter bracei^tbe 
vertical rods passing on either side of the latter. There is perhaps less work 
on this bridge than on any other, and the braces add rods may be very eas^ 
ly replaced. It is not screwed in. The wood work of this bridge is a sort 
of compound of the bridges of Town (lattice) and Ck)l. Long. 

The architectural effect of these different bridges is what might be expee^ 
ted from an enormous square box and, whether boarded in or not, may bo 
safely put down as a minimum. They all avoid the arch, which adds m 
much to the strength of Burr's bridge, a structure which the writer has gen- 
erally found deficient in stifilhess, though it is proper to say thai bis acquaints 
ance with it is less extensive than with others. Although generally roofed ' 
and boarded in, the arches take off something of the dull xigid outline by 
running beneath the floor at the haunches. Where, however, floods ap* 
proach the floor of the bridge, this springing of the arches lower down on 
the abutment is obviously attended with inconvenience and even danger m 
some cases. 

In short spans it will be generally admiUed that the old plan with two 
queen posts vA good iron straps is the chieapest and at least as good as WAf 
other. E*orHM>mnion road bridges, this mode of construction has beto vmi 
in spans of considerables length and is applicable to railway bridges at leaoi 
as fiur as 60 feet It is a good plan to carry iron rods from the ends of tkf 
braces and straitiii^ beam near the head of the que^ post down throogl^ 
the strings, instead of merely passing them through the strings or tie beana 
and bolting them to the lower end of the queen posts. 

Indeed too little iron ^as been used in many American bridges, 4n4^ al- 
though Dr. Robison says, ^< a skilful carpenter neve;r employs many strapSy 
considering them as auxiliaries foreign to his art," the experience of this 
country in lattice bridges, Long's bridges and others where reliance has been 
placed on the lateral pohesion of the fibres in the shoulders of the posts ia 
Long's and Burr's plans, and on the close fit of the pins in lattice bridges, 
would appear to indicate the propriety of intrpducing a greater quantity of 
iron as well as bestowing greater attention on the dimensions and minor de* 
tails — as. heads, wajliers, threads — thi^ has been done in many instances. 

In looking at the various parts of an English wooden bridge, an expert* 
enced eye sees at a glance that no labor has been spared on details ; that the 
miuutidQ have deen capefuUy weighed even in designing a bridge 5 or 6 feej^ 
wide to mable the horses to cross a canal Although their comparative 8u- 
rabilfl^ cannot well be Icnown, it must be admitted, that with the same quan^ 
tity of material and but liule if any more labor in the construction, they pre* 
siot an appearance of neatness, finish and adaptation to the object aimed aS| 
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which will be found in very few American wooden bridges. It would, how- 
erer be un&ir to the American engineer to stop here. It is unfortunately 
the custom here to give a preference — in the case of road bridges — ^to some 
builder or contractor, often a patentee of some plan infinitely more ingenious 
than judicious, over the educated and experienced engineer, whose promises, 
before the commencement of a work, fall as far short of those of his rivals 
as his actual performances exceed the crude and almost invariably more cost* 
ly productions of these people. 

Now the English bridges with whiqh we become familiar through the 
various publications of the day, are all or nearly all designed by members 
of the profession or persons well qualified by education, experience and char* 
a'cter, and the result is precisely what might be expected. In the case of 
stone arches on some American railways, the design and execution of the 
work would confer credit ousany engineer in any country, but such opportu- 
nities are of rare occurrence. This very circumstance shows what might 
be expected from the profession in this country were arches of stone more 
generally adopted, and the excellence, abundance, and almost infinite variety 
of the material must at some future day cause many of the smaller streams to 
be adorned with these unrivalled structures. Many wooden bridges on railways 
iftre brought down by the grade of the line as near as possible to high Vater 
mark, hence there is comparatively little opportunity for architectural efied 

hi such cases. With road bridges this is not generelly the case, and a rise 
•f a few feet in the cenure of the span is no objection. There is a very good 

Specimen of a road bridge in the Civil Engineer and Architect's Journal, 

vol. I, p. 177, end all must recollect the elegant and graceful '^ Pont du Ga- 

TOQsel" by M. Polenceau, constructed of cast iron and timber, a combination 

which may be introduced in an endless variety of ways and proportions, and 

which the great improvement in the quality and the gradual reduction in the 

price of American castings renders weU worthy of our attention. 

New York, Dec., 1843. - W. R. C. 

For the American Railroad Joomal and Mechanics' Magazine. 

I have read with some surprise a series of articles which have appeared 
in the Journal on the '^ Cost of transportation on railroads, by C. Ellet, Jr. 
C E." Had the statement been perfectly correct and« Mt. E. had succeed- 
ed, as I do not doubt he has, in producing a formula which will come with* 
in 12 per cent of the expenses from th<s known business on any particular 
road, I am still to learn to what use it can be applied. My object, however. 
at present, is not to discuss the formula but to correct some gross mis-state* 
inents which have appeared in the last. two articles, in relation to the South 
Carolina railroad, and then leave your readers to judge how much confi- 
dence is to be placed in what he says of the other roads. K what he ad- 
vances in relation to the cost of renewing the iron on railroads be tru^ rail- 
road companies cannot too soon get rid of such unprofitable property. 

In his comparative statement of the actual and calculated expenses of the 
South Carolina railroad for 1842, the through tonnage is put down at 27,- 
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QOQ^ and through passengen at 24,000. The iooome from fteighl dmjig 
dud year was 91^823, which divided by $8^ about the charge for traoa- 
porting a ton over the road, gives 24/KX) ; and the receipts from passen- 
gers for the same time were $127)684, and this divided by 98, the charge 
for a through passenger, ^ives for the total through passengers 16,000. Tk§^ 
eacpenses calculated by the formula for 24,000 tons and 16,000 passengess, 
will be 92001500, in place of $214,000, or an error of 1^ per cent, in plaoe 
of 5 per cmiL In the same statement, the expensed of the Western road are 
({uoted at $256,619, in place of $266,619, as stated in the company's repoil, 
or an error of 4 in place of 0. 

To the statement of thecostof repairs of engines on the Georgia railread, 
Mr. E. app^ids this note — << This company have added to Uie usual divisisP 
of their expenses into ordinary and eztraordinay repairs^ the new classifien- 
lion of ^ improv^oaents to oagin^ ;' " not being able to conceive that a small 
4tock of engines could run 153^)00 miles and be materially improved by it, 
1 r<^;ard these ^ improvements" as expenses. I cannot conceive )n$m mf^ 
atock of engines could be improved by running 153^X)0 miles \ neither do die 
Georgia railroad company say that th^rs were, but they do say that two of 
their engines were in^roved by expending $950, in substituting '' small driv- 
mg wheels and large cylinders" for ^ large driving wheels and small cylio- 
deifll(" and that these and other improvements have enabled them to dispose 
of one of their ^ small stock" of 12 engines. Moreover, the company have 
charged these imim)vement8 to ^ coat of repairs of engines," and have not, 
as they might have done, credited the '< cost of repan-s," with the proceeds 
of the engine wUcshtbese improvements ei^bled them to part with. 

Mr. EUet says, ^^ theirst iron used- on the South Carolina road was des- 
troyed in less tiban six yean — after it had borne about 186^)00 through tons 
md 120,000 through passengers, and the locomotives had made lO^QIi 
through trips." The iron was c{e»lr^7)f0^ in less than six years I Theoaaa^ 
pany in their rq)ort of November, 1838, state thai the iron delivered an the 
road cost $109,453 80 ; in their report of July, 1841, and in all their si^ 
saqoent semiannual reports, there is credited to cost of constru^on ^ M ' 
iron sold $92,321 75," the sum which was received for 1,800 or 2,000 tons, 
Aree^brtfas of the original weight From this it will require no prophet Id 
inlbrm Mr. Ellet that the iron which originally cost the company delitesMl 
on the road, $40 per ton^ was sold by them for nearly $501 after k had basis 
^destroyed in less than ^ix ]ifear8." Of the remainder of the iron, a large 
portion still remains in the depot tracks and turn outs on 136 miles of road^ 
little short, I should suppose, id 10 miles ; much has been used in the work 
shop iibthe construction and repairs of locomotives and \3ars, and many ollm 

purposes; and U»tly, some ofit was loaned to the contractors ft»r earth vrorii 
en the LouisviUe, Cineionati and Charleston railroad, and bore a transports* 
tkm of 40,000 or 50,000 cubic yards of sand and hard pan, equivalent to 
eighty tkittsand tons besides the cars, (as some of the contractors, mnqfe 
to their sorrow, can testify,) or more than aiia'haif Iha tonnage which mm 
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* 
jcMeSent to destroy it, and th», mind you, after it had already bees d^ 

«tn>yed, jand what is .quite as wonderful, the company were foolish enoo^ 

to recefve it back again without making any charge for the use of it, coii- 

sldering that it had not been materially injured. Here, at least, is one inm 

fail that coukl not be considered ^had«'' From what I have here staled^ I 

ifhmk it will not be a very unfair conclusion to draw, that the iron whfeh 

^ was destroyed in less than aix years,'^ afterwards brought the company ifei 

cash,. and in other shapes, as much as it originally cost them' delivefed tm 

the road ; and that in this ease^ 

a N+* T+c P=«. 

TIfis may be no exception to the rule, but like the engines on the WoreeMt 

road, is certainly a case m which the formula doee hot apply. Trustiag 

fhat your correspondents will furnish you wiUi sufficient authentic data <d 

come within $1,000 of the Talue of the abore expression, I will conclode 

th^ remarks with the following quere. Recollecting that ^ ikt desiructidm 

tf the T or H rail will be gftaief^ than that of the plate rail, te other 

words, the heavier the rafl the /aster k wears, if a plaie rail weighings 12'or 

f8 lbs. per 3rard can bear the transportation of 80,000 tons after it has been 

destroyed, without being materially injured by it, how much can b^ traiah 

ported over a rail weighing 60 lbs. per yard, (like that on the Reading roai) 

wIdiDUt rendering it unfit for use ? It 

BALrhXOKB Aim OHIO BAILaOAI) SBPOST FOR 1843., 

For this report, as for many other fovors, we are indebted to Mr. & IcL 
Latrobe, the chief engineer, who will please accept onr thanks. 

From this report we learn the following foets, viz : 

lat That on the main stem.the rates were reduced on panengecs 2S per 
Mit, and on tonnage 30 per centi ; and that the number of pasaengers hoe 
■mre than doubled, and the tonnage nearly douUed f while on the Waal^ 
ingtiNi Toad the number of passengers has fitllen off 17 per cent, and iheUmr 
flage 8, where the rates were not reduced, notwithstanding the roads south oi 
Washington materially reduced their rates, and thus gave this road the benefit 

2nd. That the cost of transportation has been reduced on the main stasSi 
on hight, fifteen per cent, and on passengers Jiftiy'six per cent ; while m 
d» Washington road the cost of working the road, during the past year^ 
with a reduced business, is only M6 less Ann the previous year. 
• 3d. That the excess of nett revenue, on the main, stem, tUs year ovttr die 
pm^ is on passengers f03/l^, and on freight, 866,401 ; while the nett ra- 
vmne on the Washington road is less than last year. It is to be borne in 
mind, however, that the exteoaion of the main ategoa to Cumberland has . 
tfniniy, or largdy, contributed to this increase. 

The report shows an encouraging slate of affimrs, and caUs loudly on the 
eitiaens of Baltimore and of Maryland to push forward this important wod(» 
mA we hope to learn soon that efficient measiirca have been adopted feir ex« 
MMJiiiy the md lo tha Ohio rttar. 



We hnvt watched, with dtep lOterctt, fof naif ly fifieen yean, the progteaa 

ef this work ; and it is nearly twelve years since the reports of the company 
were published in' this Journal, and although exceedingly anxious to exam- 

-ine the work, yat, not until the past summer was the writer able to visit and 
pass over it, though frequently invited so to da In June last, while on t 
short visit to the monumental city, we availed oneself of jbl polite invitation 
from the chief engineer to accompany him over the road to Cumherhnd, 
which afforded us an opportunity to form abetter idea of the labors performed 
by this pioneer company. It has truly been a herculean work, especially 
when we consider the difficulties to be surmounted, and the limited experi- 
ence in relation to the constmction and working of railways, when it was 
commenced. But the main difficulties are overcome, and the vast impm^ 
tance to Baltimore of its speedy completion are becoming daily more evident 
and of course renewed efforts will be made this winter to provide the means 
for prosecuting the work vigorously next season ; and it is to be hoped that 
the citizens of Baltimore, who have done so much in the cause of raiinladi^ 
may, at an early day, derive all the benefits which they have anticipated from 

'this noble work. 

With the facts contained in this report before them, it is to be hoped that 
the legislature of Maryland wiU adopt measures authorizing the compaiiy 
to r^uce the fare on the Washington road, in accordance with the spirit of 
the times, and thus increase the profits next year. Of one fesuh they may 
rest assured, and that is, that if they do not reduce their rates, the travelling 
eommumtjf wiU avoid this road, when they can do so, and thus reduce their 
income. It is a fact now well established, that in moH cases, where the 
rates have been reduced, the travd has so increased as to aagnMit the mU 
revenue ; and it will be so on this road, we have not a doubt, as it wonM be 
between New York and Philadelphia by a reduction of the fare to $3, or 
even to 82 50 — which we hope may sooiivhe done> 

' At a meeting of the stockholders hehl pur&uant to the charter, tm t^le se- 
cond Monday of October, 18413, in the city of Bahimore, the president and 
directors of the Baltimore and Ohio rarlrcmd company submitted the follow- 
ing' report and statement of the afilairs- of the company : 

In the last annual report it was stated thai the road would be completed 
to- Cumberland between the first and tenth of November, 1848. It was ac- 
cprdingly opened on the fHlh of the i^dnth, -and has ever since beeq in <^r- 
ation from that point ; thus accomplishing another, imd by for the most im- 
portant step towards the extension of this great work to its final deattnation. 

The new part of the road west of Harper's Ferry may be said thus fiir 
to have answered the expectations of the board; and, independently of the 
necessary expense of kepng Ap the bridges, vequiring an inconsiderable ex- 
penditure in the adjustment of its parts. 

Durmg the past season, however, many jjarls of the country between 
Harper's Ferry and Cumberland have been visited with several freshets of 
tmexampled power ; the water suddenly rising on two occasions some fbet 
higher than was ever before observed ; and either swB^ing away or naleri- 
aTiy injuring various works and descnpHons of property throughout the 
country, which had sucoessAilly wiikMood all pravions doods. 
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At three points within thre^ miles of Harper's Ferry, one of the freshelt 
did considerable damage to the railroad^ by carrying away three of the cul- 
verts and portions of the embankment At one of we culverts near the Lit- 
tle Cacapon, some slight damage was also sustained. The injuries, how- 
ever, were temporarily repaired with such despatch as that the^ravel was 
interrupted over those parts of the road for a few hours only, and the traat- 
portation of burthen for not more than three days. 

To repair permanently the damage, and to place the culverts beyond 
the reach of even a higher rise in the water, may be expected to increase the 
expense of repairs in the current year about 816,000, being upwards of 
$2,000 less than the surplus on hand from the year just ended. 

All the other part of the road withstood without injury the force of these 
unexampled floods ; and their strength may be considered sufficiently testad 
to inspire new confidence in their future stability. 

In consequence of the opening of the road to Cumberland, and upon the 
commencement of the spring trade and travel, the charges for transportation, 
both of passengers and merchandize, upon the Pennsylvania lines were 
considerably reauced, and throughout the year have been kept at rates whick 
it is believea are not required by the public nor justified by the true intereiCa 
of the works. Nevertneless, to meet such competition, and to enjoy any 
shaxe of the trade, it became necessary that the board should reduce liie 
charges upon the Baltimore and Ohio raillroad ; and they were accordingly 
reduced, lor passengers about 25 per cent, and for tonnage about 90 per 
cent below the rates of the previous year. For some time alter the open- 
ing of the road to Cumberland, the difficulties of wagon transportatisil over 
the National road, both as to capacity and rate of charge, also mterposed se- 
rious obstacles to the trade upon the railroad \ and these it will not be possi- 
ble wholly to surmount until the road can be extended to the Ohio river. 

Notwithstanding these impediments, the operations of the road between 
Baltimore and Cumberland smce the 6th of November, 1842, have beiai al- 
together encouraging, fully yirarrantinff the expectations which urged its 
completion to that pomt : and calculated to inspire the stockholders and the 
b^ara with renew^ zeal in their future exertions to carry it onward. 

The statement B exhibits the revenue and expenses of the main stem iui* 
tag the year ending on the 30th of September. 

It is denied proper also dn the present occasion to submit a tabular state* 
ment, prepared by the engineer of machinery and repairs, exhibiting in de> 
tail the operations and various actual expenses incident to the working of the 
main stem during the 3fear, toffetber wkh the apount of receipts from all 
sources during the same period. 

These statements exhibit a gratifymg augmentation in the trade and travel 
iqion the road ; and as proportioned to the work done, a continued reduction 
in the cost aiid expenses of transportation. I 

The excess of revenue for the past over the preceding year, for passen* 
gers, is 993,440, and for tonnage, $66,401, amounting together to $148,841. 

The nett earnings of the mam stem, independent of the Washington road, 
over and above the expenses of working the road, amount to the sum of 
0279,401 66, being equal to 4 per cent upon the capital 

The railway east of Harper's Ferry haa been considerably improved, 
both in adjustment and material during the year ; and that west of the same 
point, with the exception of the injuries already mentioned, is in better ad- 
justment than at any time since it Ws opened. 

During the year, one new engme has been added to the moving power, 
ind another will soon be placed iqpmii Urn road. The entire complemeDt 
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will then consist of twenty-eigbt locomotives ; and the present holiness ctf 
the road will require, upon^he average, at least twenty-two to be in actual 
daily operation. It is not doubted that in the present state of efficiency, the 
movinn; power will be adequate so an increase of at least Meeo per cent 
upon the bnsiness of the past year. 

The passenger and burthen cars, and the depots and water stations are in 
good condition. There are also on hand duplicate parts of machinery, and 
a stock of materials for general repairs, and for the construction of burthen 
cars, exceeding those of any previous year ; amounting in the aggregate to 
more than $40,000. As a general result from these statements, and the 
operations of the year, it may be stated that during the past, as compared 
with the proceeding year, the number of passengers transported one mile 
has been more than doubled, and the amount of tonnage nearly so ; that the 
cost of transportation of passengers has been fifty-six per cent, and of trans- 
portation of tonnage fifteen per cent, less than in any previous year ; and 
that if consistent with the competition with other works the board coald 
have maintained the original rates of charge, with the same economical cost, 
an equal amount of business would have yielded a nett revenue of little lest 
than seven per cent, upon the capital employed. 

The board having reason to believe that their present power might he 
beneficially employed in the transportation of coal from Cumberland to dam 
No. 6 on the Chesapeake and Ohio canal, to be carried thence by the canal 
to the District of Columbia, have consented, upon the* application of the ca- 
nal company and others, at present to ^\ the charge upon coal between 
tfiosapoints, at two cents per ton per mile ; and will be ready as soon as the 
canarmay be navigable, to engage in the transportation of that article upon 
these terms, llie present rate is of course fixed with reference not <mly-lo 
the quantity ofll^red for transportation, but to the permanence of the trade. 

With a satisfactory assurance that the bnsine$s would be permanent, the 
company might engage in it at a less charge than two cents per ton per mile, 
on any part, pr for the whole extent of the road. The board, howeter, 
would not be justified in the expenditure of a large sum to augment the mov- 
ing power and provide machinery not adapted to other purposes, if upon the . 
completion of their preparations, they might encounter competitors even at 
no lower rate of charge. 

All debts due from the c6mpany, and not in dispute, during the past year, 

including 950,000 of principal and 23,365 of interest to the Messrs Baring, 

under the arrangement for tn^ iron rails communicated to the etockholders 

in the last annual report, have been discharged ; and those remaining unpaid 

• do not in all exceed the sum of ^jTOO dollars. 

The nett revenue of the main stem (including the sijm of $40,W7 received 
from the Washington road) after payment of the foregoing debts, amounts 
to lTi,479; of which the board have determined to appropriate $16,060, 
according to the pledge in the last annual report, as the commencement of 
a sinking fund on account of the loan of 91,000,000, for the Washington 
. road. ' ^ 

Of the ballance they have determined to divide nmong the stocKholdert 
92 upon each share of stock, payable on and after the Ist day of November 
next, reserving a surplus of 17,479. 

Before ])a9sing from the accounts of the main stem, the board deem it pro- 

ter to remind the stockholders that in the operations of the past year, tney 
ave not only encountered the competition and impediments already adveited 
to, but have been exposed to the heavy charge incident to the employment 
of horse power in the introduction of passengers, as well as burth^, into 
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tbe eity. The amount of fticli charge, wkk the present travel, niay be 
mated at from 13,000 to $15,000 annually. It must of course increase in 
proportion to the augmentation in the number of passengers, unless the pre- 
sent system be abandoned, or the city authorities should think proper to per- 
mit the introduction of the locomotires ; as is now permitted m some other 
citieS) and partially in Baltimore, without injury or inconvenience. 

The nett earnings of the Washington road for the year ending on the 90di 
September, 1842, authorised a dividend of five dollars per share, and left a 
surplus of 8,834 40. 

The nett earnings for the year ending on the 90th ultkno, are 61,091 40, 
which added to the surplus of the preceding year amount to 980,52& 80, 
of which the board have decided to divide among the stockholders four dol- 
lars and fifty cents per share, payable on and after the 1st day of November 
ttext, retaining a surplus of 6,275 86. 

From this it will be seen that duringthe past year the company have paid 
oo account of the subscription to the Washington road 813,583 more tbaii 

nhave received from its eamkigs. 
he sum paid to the State ibr the six months from the 1st of January to 
the 1st of July, 1842, being one-fifth of the gross receipts from passengen 
amounted to 20,500 26, and from the 1st of July, 18^ to the 1st of Jan- 
uary, 1843, to 18,125 60, together 838,625 05. The amount paid to the 
Slate on the same account for the half year from January to July, 1843, 
was 15^ 88 dollars. 

It is also to be remarlced that if the sum of 33,565 57, paid to the State 
on the 1st of January and 1st of July, 1843, the one-fifth of receipts firofi 
passengers, there be added die sum of 24,750, the dividend of the WAhing^ 
ton road, 10,000 ^om the main stem, and 1,260 60 regularly remitted vf 
the board to London as the mterest upon 85^250 sold of the subscription of 
83,000,000, it will appear that the State has received during the year the 
sum of 869,585 17, being nearly seven per cent upon her entire actual is- 
vestment in both roads. / 

The railway, the pessenger and burthen cars, and depots and water sin* 
tiens of this road are in good conditio^; and the expenses of repaira, and 
cost of transportation in we aggregate vary in a small degree from those of 
the preceding year. The aggregate value of materiak on hand for repaira 
of railway, locomotives and cara may be estimated at 5,900 dollars. 

A comparative statement of the operations upon the Washington road dur- 
ing the past and preceding year, is appended to tlus report 

It shows that, akhoo^ the cost of working the road in both yean has 
been nearly the same, the &lling ofi* in passengera has been at least 17 per 
eent, and m tonnage about 8 per cent ; and, consequently, that the diminn* 
lion in the revalue is mainly, if not wholly, attributable to a dearease in the 
passenger travel Suck result was apprehended last autumn as likely to 
arise from the cheaper competition by the bay line of boats from Baltimore 
\o Norfolk ; and a application was made to the legislature^ at the last sessiol^ 
by pardes concerned with the southern portions of the mland route, to an- 
thorize a reduction of the charge for nassengera on the Washington roaid. 
The application proved successftil ; ana although this board thought the w^ 
prehension well founded, and concurred in the justice and propriety of co- 
operating with the southern companies in a fiiir reduction througnout the 
line, they had no power to alter the rate of charge for passengers between 
the two cities, or to bear any proportion of a r^uction by others, without 
die authority of the legisktnre, or, in the recess, of the Governor d* the 
filaltsu 
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The charter also makes it lawful for the legislature^ upon die application 
br the railroad company for aby reduction in the established rate, so to reg' 
mate the charge as without reducing the proportion of one-£flh at presenit 
reserved to the State^ in fact increase it, and reduce only the share of the 
company. 

Unwilling to expose the interests of the stockholders to the operation of 
this provision, the fx)ard declined preferring any direct application^ They, 
however, caused a communication to be ma^e to the Governor o A the 2nd 
of August acquainting him with the actual &lling oflTof the business of the 
road, sabsequent to the adjournment of the legislature} and calling his attri- 
tion' to the causes which it was supposed had contributed to it To this let^ 
ter an answer, was transmitted by the secretary of State on the 5th of Sep- 
tember, acquainting the board that, in the opinion of the Governor, the chair*' 
ter authorized him to consent to a reduction of charcfes for temporary pb- 
jeets only, without power to provide for the case to which the company htid 
called his'attention ; and that,%esides, he did not feel justified in intenering 
in the present instance, inasmuch as the legislature 'at its lastsessiony had tha 
whole subject tmder consideration aivl did not think proper to act 

It is proper to add that without the co-operation of this board, some of the 
eompanies connected with the inland route, in the course of the sunu&er. re- 
duced the chari^es upon their respective lines : and that subsequently there 
lias been an evident improvement in the travel. 

We omit, for want of room, the argument of the preaiieBt in fiwor of rig^ 

oroos measures being adopted to complete ihe road to the C^ie river. W« 

ttaj i|^ however, that it is, as might be expected from the able man at the 

head of &e company, directly to the point 

The application of the nower of steam upon the waler and on land has 
already produced incalculable efiects throughout the world It is of toa 
ready adoption, and too successful in operation to escape the attention of*any 
euterprizing community ; and all who expect to acquire superiority or main- 
tain equality in agriculture, commerce and manu&ctures must rely upon its 
aid. J%ep must embrace ike remotest points by the shortest distance and ai 
the least cost of traHsportatiots, Nature has placed the 'city of Baltimore 
wfthin the shortest geographical distance of the trade of the western conn* 
try ; and any proper connection she may form with the Ohio river becomes 
as matter of'^course and above all competition, the direct and cheapest chan^ 
nel of communication, not only with the intervening country, but with the 
entire vaiiies of the C^o and Mississippi rivers. 

« The growth and prosperity of any of our Atlantic cities depend upon the 
•xteitf of foreign and domestic trade which they may be able to conunan4 ; 
and these <i^gain require the fiicilities of a certain market, reached at the leait 
00^ and o&ring the best prices. 

To regain her forn^r advantages, Baltimore roust resort to the same arti- 
ficial power by which they have been superseded — as stated in the lastai^ 
nual report, she mus^ unite the power of steam on land with thai on the 
water, from New Orleans to this city. 

The successful (H)eration of finished raihoads judiciously located and eeon- 
omicatly managed between desirable points, is satis&ctofily established % 
txperience both in tbe United States and in Europe ^ and thai a railroad iBroai 
Baltimore to the Ohio river, cotnprehends the most important intercourse te' 
tween the various parts of tne Union will not be denied. While the €mt 
siderations which m a paUic point of view, vrarranted the ori^nal enterprise 
Inve lost none of their importancoi the board venture the opinioA that jdn 
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capabilUies of the work, and the claims it prefers to the public fa^or are al* 
ready folly established. Wholly and peculiarly calculated to improve the 
trade and augment the wealth of every part of tne State, they must continue 
to regard it as one of chief magnitude. / 

It is not to be disguised that many portions of the State, already heavily 
taxed for the maintenance of public credit, have little interest in any pni' 
Ik worl^ beyond what they incidentally derive from the prosperity of the 
commercial emporium * and ii the Baltunore and Ohio railroad can in any 
sense be deemed a rival of /my other cnterprize, it can only be from its ten- 
dency to concentrate in the Maryland market the resources which by difler- 
eot channels would be diverted to other cities. 

Already, in its unwished state, it has imparted a new impulse to the trade 
and capital of the city of Baltimore. In the first year of its extension, after 
little more than ten months operation from Cumberland ; subject to the rival- 
ries of the works of other States at reduced i^tes of transportation, and with- 
out aid from the Washington road, it has earned a nett revenue of four per 
cent, upon the capital employed ; and had it been extended, would have 
needed no greater amount of trade at prices which might have been charged 
without inconvenience, to have earned at least seven per cent 

Fully impressed with the necessity of making every exertion for the fur- 
ther prosecution of the work, it is a source of regret that, from causes be- 
yond their control, the board have been unable during the past year to adopt 
any efficient measures for that purpose. The charter of the company both 
jo Maryland and Virginia, by its original terms, is perpetual ; but without 
additional l^iskttion, the board had no authority, after the 4th of July laflt« 
to occupy any greater extent of the territory of either State for the exte;iisioD 
of the road. Although the legislature of Virginia adjourned without remov- 
ing this obstacle, the board have reason to believe that at the ensuing session 
an application for that purpose will be more succe^ful. 

In Maryland, the legislature allowed a further period of twenty years i 
but at the same time incorporated the permission in the law authorizing a 
sale of the public works, and in such manner as that, unless the State's in- 
terest in the work should be sold, the authority, could not be exercised 

The board would not be unwilling to co-operate with the legislature in 
eny equitable disposition of the State*s interest in the railroad company ; as 
a means of lessening the public debt, and to that extent ejecting some imme- 
diate relief to the people from the burthen of taxation. 

By the terms of the late law, however, there were grounds to apprehend 
that the period of twenty years would operate as a limitation, not upon the 
completion of the work only, but upon the duration of the charter ; and 
that, notwithstanding the guarantee of a perpetual annuity of 30, COO dollats 
from the Washington ' road, the State would also be entitled to receive, in 
addition, one-fiflh of the gross receipts from all passengers passing over the 
it)ad to and from the city of Annapolis. 

Under these circumstances, if in any other respects it had been objection- 
•ble, the board did not feel warranted in recommending the law to the ac- 
ceptance of the stockholders. 

From these causes, the board have been constrained to limit their mea- 
sures for the extension of the road, to further reconnoissances of the country 
west of Cumberland through the State of Virginia, in the well founded be- * 
bef that in that direction, should it become advisable to seek it, a better and 
eheaper route to the Ohio river may be obtained. 

Tney also look forward with confidence to more auspicious legislation k 
both Stales daring the ensuing winter ; and it is their intention in that event, 
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the asAie spirit whiek has animated them in the pest, to tate sneli nt«fle 
sores, as with the resources adverted to in the last annual report, may enable 
them to recommence the prosecution of the work committed to their man* 
Bgeiaent. By order of the board, Louis McLane, President. 

Fm the Amcricaa Railfoad Journal and Mecbaaica' MaxaxkMu 

To the Editors — Oentkmen^-^l have prepared, and respectfolly sabmk, 
through your paper, to the consideration of the several railway companies 
of the United States, the accompanying form of a statistical table, intended 
for an annual exhibition of the character, cost and operation of their respec- 
tive works. The collection and arrangement of railway statistics has here- 
tofore met with serious obstacles in the irregular and incomplete mann^ in 
which most railway reports are preMnted to the public. Many details, es^ 
sentjal ft> the derivation of geileral prmciples and practical results from the 
actual working of the railway ^stem, are altogether wanting in their re^ 
ports, and those particulars which are given, are often expressed and ar* 
ftoged so as to be useless, or available only at the expense of much time 
wad tabor. Believing that all railway eompanies would desire to make their 
reports as useful as possible, I have taken the liberty of proposing the pre- 
amit formula^as a guide, which, if universally followed, will be eminemly 
advantageous to thmnall individittUy ; for each will have its contribution to 
the capital of knowledge, thus bulk up, repaid an hundred fold by the shares 
contributed by the rest The value of this aggregation of the experience 
of the country, in this department of its institutiims, will be incakulable. 

I suggest, that in addition to Ae publication of this m the Journal, the ta- 
bular form be printed on a loose sheet, and sent forthwith to each railway 
€om|)ony } and, thereafter, annually, a convenient time before the period of 
die publication of its annual rqwrt The expense of this will be trifling to 
the Journal, to which most of these compnues subscribe. Should any of 
thmn not see fit to attach the table to its annual report, thej^ may 'perhaps be 
nevertheless willing to fill it up and 1^ it appear in the Journal. Upon re- 
ceiving all the tables from the several eompanies contributing them, a geik- 
eial table could be made out under the same heads, m which the contents of 
all the individual stateniaits would be containeA 

la the preparation of the form submitted, I have embraced elementary, 
&ela only, the proper deductions from which can be drawn by calculation. 
l^ is believed that no element, necessary to the knowledge of any important 
particular, respecting the work which may be under consideiatioii, is omitted, 
while, at the same time, the companies furnishing the fkcts are asked for no 
more than is essential, as premises, to the conclusions which every one in- 
terested will draw for himself The arrangement of the table may not per- 
haps be the very best, although it seems to make the most of the space in- 
cluded within the outlines. This is a matter bf minor importMBca Tbo 
relative positions of the columns can be shifted to suit the judgment or taste 
tf the partf concerned. It is hardly to be expected, that the whole of d^ese 
^hunns canor will be filled by all railway eompams, some of which mmj 
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mot ba,re so kept their aceoonts as to render so mmiile a saUBvision jmA- 
eable. In sach cases, apprcximatioDS might be made which would answer 
the purpose, or, if these are out of the question, the specific detail called' for 
will appear as a part of some more general heading. There may also be 
an unwillingness, in some corporations, to make so foil an expose of their 
aAirs as the formula calls for. From these causes the statements may not 
'be as complete as could be wished, especially with regard to past operations. 
But, if imperfect, they will still be valuable to the extent to which they may 
readi, and should the form of record, now recommended, be approved ol^ 
ihey will for the fiUurt be as ample as is desired. 

Knoimg that you already appreciate fully the importance of this mea- 
•ore, and will not be backward in forwarding it, I now leave it in your 
hands, and remain, very respectfully, your obedient servant, 

BmUimor^ December^ 1843. Benj. R Latrobsi, Civ. Eng, 

4 

COLUMBIA AND PIUT.ADEU'mA EAILBiOAD. 

The f<dlowing statement, from the Wesehester, Peon., Republican, and 
Democrat, gives a more fovorable account of the management of this road 
than we have before seen ; and it, at tlie same time, establishes, b^ond a doubt, 
the &ct of^ asserted^ that there has been gross msmanagement of its ei- 
lwrS| if not the most barefoced robbery of its funds, by those who have had 
the control of it TiUs statement shows a daily saving in the motive power 
alone, for a continuaas period of twentyHm^ipaathaj of $409 38, o/i961,- 
440 27, when compfired witk its management from February 6, 1839, to 
Fetoiary 28, 1842, a little over three years. 

We would not be understood as intimating that the whole of tfiis eoo«r* 
sious difference between 9760 18, the average daily expense from 18S9 to 
16^ ^and 9350L 88, the aveoaige daily expenses of the past twenty-one 
flsoatbs, was misappropriated. Then lutve been, or should have been, iiii> 
poilant lessons teamed in the economy of managing raflroads and their ttoh 
ehin^, within the hst five 3rear8, as we find by the ansfoftl reports of the 
different companies ; not, however, in the ratio ezhibkei^ this statonent— 
yet it establishes the correctness of our theory, that 4tigj^tt#-«conomy to em. 
ploy, and pay liberally^ none but men of proved integrity, and unyielding 
energy in the management of all public works — sycophants, iiste-servers ani 
politiciaos 9ier«r. WiUnotStatQi and companies learn wisdom? 

*^ Sense timesmce, we requested of Mr. Morehead, the soperintendant of 
this branch of the public works, that, ast the close of the financial year, he 
would furnish us with an abstract from his annual report, showing the re- 
ceipts and expenditures for the past year. In compliance with tbsiX tequeit, 
he nas cx>inmunicated the following statement, which, with his accompany- 
ing remarks, cannot fiul to be highly interesting and gratifying to every 
P&nsylvanian: 

ABSTRACT STATEMENT, 

Mowing die total receipts and expenses on the Columbia and Philadelphk 
saiiiM^ from Deeember Ut, 18^ to November aOth, l843--one year. 
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Amoant of road tolls coHected, as per reports of coHeetorS| 91W^ST4 5t 
AfliOFunt of motive power toll, » ^ 100^10 89 

Amount due from po3t office department, for carrying United 

8M0S maii, 2,733 33 

Amount received for renta,^ and old materials sold, 2,173 48 

$394,69217 

BXTBHSES. 

Cbr fepairs of road, from I>ec. Ist, 1842, to Nor. 

31th, 1843, 6e/)82 09 

For maintenance of motive power during the same 

ttsao^ 135,292 99 190,375 09 

Excess of receipts over all expenses, for the year 1843, 204,317 ))9 

To which may be properly added the difier^dce in value of stock 

ia the motive power department, Dee. Ist, 1848^ in &Tor of 

Dec 1st, 1843, 9,481 88 

Nett profit, $213,798 47 

*< Messrs. Price 4" Strickland — ^The above statement may be relied on 'as 
strictly correct. The expenses of the year are greater than was anticipated ; 
principally owing to the increased amount of business done this year, but 
which does not show a corresponding increase of receipts, in consequenee 
qI a reductioa of tolls made by the canal commissioners, equal to about 
20 per cent on the whole business done. In additioa to this, the expense of 
mamtaining the State trucks to carry section boats over the road, the fixtures 
necessary to transfer them to and from the railroad and canal at Columbia, 
(vhich Cost about 4,0d0 dollars,) are all included in the above expenses of 
motive power and repairs. 

^ It will be a matter of great gratification to the tax-burdened citizens of our 
Commonwealth, to learn that our public works are capable of producing a 
revenue equal to the cost of repairs and management, and the interest on the 
oost of construction. I confidently believe, so far as the Columbia and Phil> 
idelphia railroad is concerned, that, with proper management, no tax wHl be 
a e ce s sary to pay any portion of the interest on its cost, much less to pay the 
expenses of management Tours, etc, <<J. B. Moorhead, Su^l** 

We cannot permit the preceding statement to go, by itself before the pub- 
liC) although in and by itself, it is entirely satisfactory. It is due, however, 
to the people at large^ to the public interest and to justice, as well as by way 
of encoiiragement to fiiithfulness to duty, oA the part of those engaged in the 
wmagement of the State improvements, that a comparison between past and 
prenmt management on Uiia railroad should should be made. That com* 
prison is exhibited in the following statement, based upon information de- 
rived from official! sources, and others, in which, we believe confidence may 
be reposed. statement. 

Comparing the expenses of motive power, from Feb. 6th, 1839, to Feb. 

38Ui, 1843; with the expenses from March 1st, 1842, to Dec 1st, 1843. 
Sxpeases settled in auditor general's offlce^ up to March 31st, 

1843, contracted undet the superintendency of Jas. Camexoa 

and Thos. Tustin. See Senate Journal, page 291, $810,154 43 

Expenses settled since that time by present superintendent, un- 

^r present creditor law, 17,708 28 

SKpenses paM since that time, by present superiot^daat, 21,200 Qii 

Tmh) expenses of motive power for 3 years and 22 days, as far ^^^ 



« 
Expenses from March Ist, 1842, to Not. 30th, 

le^ settfed in anditor genenal's office, 9216,070 83 
Lialnlities contracted daring 8am6 time, and 

unpaid, 8,400 66 

Total expenses for one year and nine months, #224/M7 48 

Average expenses per day^ from Feb. 6th, 1839, to March i 

1st, 1842, 760 18 

Average expense per day, from Much lat, 1842, to Nov 30th, 

lo4«l, 9oO oo 

Difference per annum in fiivor of present management, #149,394 ^ 

Difference per month in &yor of ao., 12^449 54 

Difference per day in &vor of do., 469 30 
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DURATION OF RAILROAD mOH — HKMilKKS Oil MR. a BLLET^S FORMULA. 

I have noticed, with much surprise, that neither your valuable Journal — 
the Journal of the Franklin Institute— or any of our engineers, have yet 
questioned the formula of Mr. C. Ellet, in the position he assumes, viz, that 
no fiat hat railway can transport over it to exceed 150,000 Ums^ without 
the iron rails being crushed — cte^^r^ei, and that even with the best T raila^ 
such as are used on the Philadelphia and Reading railroad, he doubts their 
capacity to sustain the traffic of 800,000 tons widiout the necessity of their 
entire renewal. He uses the following language : 

"The rails of the Rcadimgroed art, by comaoa conseot, aclmowle df ed to be food; dM pwttofa ^ 
ecfcnjfd, by the edyocatee cf edge nii%, to be anexceptioMtble ; end the mode ef m aimn ic tare eJoptad 
—that of malting the lamina horizootal— is considered to render the^n alasoat prooC 
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**In nmrd to these rails— with all their merits, and all their eoperioritf — I affirm, 
•*lst That ther will not withstand the rollittf of the trade of tie SchnyUdll fer one 
*^2aL That before 800^000 tons of coal have passed down and the empty can have I 
diam, the j^esent track will be entirely nnfit for safe vsafe/' 

Perhaps our vision may he obscure from having taken up the opinion^ 
some years back, that railways, such as the Reading, or a road to be located 
on a descending line from Bufialo to the Hudson, were destined to supercede 
— ^if not materially relieve-— the profitid)le canab to which these lines are 
parallel, from the plethora of their increasing business. 

In this State, the canal interests have << black balledT railwa3rs in legisla- 
tive reports, and have stifled all inquiry into their merits, compared with ca* 
nals. As we have a great respect lor Mr. EUet's talents, we would noi 
wish to charge on him that the Schuylkill canal atmosphere of Phikdelphia 
may have led him to view the cause of railways in the desponding vein h# 
treats the success of the Reading railroad. If his positions be true, the ca> 
pitalists of England, who have invested upwards of $260,000,000 in 1600 
miles of road, and those of this country $100,000,000 in 400 miles completed 
have committed sad blunders. If Mr. E. is correct, in <' using up" the flat 
bar aftei^ 160,000 tons has passed over it, or the edge with 800,000 tons, the 
sooner we bum up our rails, and send the iron to the blacksmith the better. 
The doctrine of Mr. E. goes to prove, (hat the more business done on rail- 
ways, the worse they are off, while he roundly asserts that one year's bnsi^ 
nessof theErie canal, or of the Schuylkill canal, would annihilate the ReaA* 
tog ndlnai It would appear, howegirer, that while the SchuylldU eiMd, 
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^tliring the last year, brought down from the mines 447,050 tohd, the Read- 
ing railroad, with a deficient'inotiv.e power, and cars, added to an insufficiency . 
of double track in the centre, carried over it 229,015 tons — we, therefore, 
ipenture little in predicting, that ere two years, 800,000 tons will have passed 
over it, without any serious injury to the iron rail, and disprove Mr. Eliet's 
assertion of the durability of this road. 

We draw this conclusion, from the fact presented in the " Report of the 
managers of the Delaware and Hudson canal company to the stockholders^^ 
published 7th of March, 1843, and circulated in Philadelphia, that over the 
4- to f flat bar railroad, that connects this canal with the Lackawana coal 
region, there has been transported, without renewal, since it was laid down, 
in 1829, 1,627,250 tons. 

We have not received the returns for 1843, from the Mauch Chunk and 
Liehigh railroad, but placing the quantity transported in 1843 at the same 
fate as 1842, we have since 1828, (when the light flat bar was laid down,) 
1,794,611 tons carried over this road. 

As Mr. E. calls for facts of the capacity and durability of iron rails, we 
would refer him to the Stockton and Darb'ngton railroad, built expressly to 
transport coal, where stationary power is usefi, and the grades are flAy feet 
to the mile, and the load 65 tons. In a repprt prepared from parliamentary 
documents— ^quoted in " Sketch of a railway," p. 58 — we find that the Stockton 
and Darlingtonrailroad has taken 690,000 tons and 200,000 passengers, or up- 
wards of 700,000 tons in one year, an amount nearly equal to the destruction 
of the Reading railroad, according to the theory of Mr. £. We believe it is 
now more than ten years this road has exceeded the average of 600^000 
tons per annum. 

But we have a stronger fiu;t in De Pambour, (e^pendix, page 288,) that 
certainly should have been before Mr. £. We all^e to the experimeni on 
tl^e Liverpool and Manchester railway, where << a flat iron bar was laid down 
the lOth May, 1881, weighing 177 lbs. 10^ oz.. It was taken up the 10th 
Febfuary, 1833, after having passed over it 660^000 tons. Its loes was 18} 
ME. or oily -{^ of it^ pnmittre weight.'' At this rate, it wotdd require, a» 
eording to tbe UuBgimge of De P«mbour, << 100 yean to reduce it half its 
ofigioal stiength." 

With these &cts, we shall leave Mr. E. to sustain bis formula with his 
brother engineers and the public. We eantaot, however, close these hasty 
lemarks, whhout returning Mr. E. our sincere thanks ibr the research and 
Aissification of the several items of cost of motive power on railways, de« 
rived from the meagre reports that have heretofore been so common, even 
vhen prepared by legislatfve requirement J, E. B. 
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WEAR OF IRON RAILS. 

In Mr. Eliet's paper on this important subject, there are one or two omis* 
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810118 i^hichj find it difficult to account for. In the first place, there is tto 
allusion to one* of the oldest railways in the UnioUi and in the State of Penn- 
sylvania too, over which had passed during late years about 200,000 Umm 
per annum ; and during the 12 or 14 years pf its operation, at least 1,600^- 
000 tons must have passed over this thin plate rail The railway connect- 
ing the Delaware and Hudson canal with the mines, is the road referreci to. 
If it be objected, that steam power is not used on this road, and, consequently, 
that it does not come within the rule, it must be admitted that the wear from 
the engine alone is mgre ^than ten times that of the freight ; for Mr. £lUet 
says, 

**TbM conunon half ittdi flat bar, ondar ordinary circrnnitanaaa. if a d e q q a t a to ih» transportatifatt 
of abost 16(Vm toM of &«cM." 

This is, of course, entirely out of the questicm. 

In speaking of the South Carolina road, the iron is said to have been ^de- 
stroyed." (page. 369) Had it been stated how many pounds per yard it had 
lost, or that it had been crushed or broken, some engineering inibrmation 
would have been given. But, unless my memory fiul me, this iron was not 
dnly not destroyed, but was sold for a large sum, the company desiring & 
heavi^ rail for the increased businels which was expected from the— at that 
lime— contemplated extension of their road Not having the official docu* 
ments, I am unable to state the exact ntunber of tons which have passed over 
die thin plate rail of the road first referred tO) nor the amount which the 
* destroyed" rails of the South Carolina road brought in, with the price of 
iron at that time. Unless given by some other correspondent, I will endea- 
vor to ascrtain the ^ actual" loss in the SouUi Carolina road. 

The mere &ct that the rails on the Lowell, Camden and Liverpool rail- 
ways have been changed, however important in itself) gives not the slightest 
mformation as to the absolute wear of rails ; and it is worthy of r^nark that 
fliese changes have been most frequent on the most flourishing railwa]r8. 

* fa Baglaikd, 1kowaver« it iaeontaadafl, people 
^t of tka LiTorpool a&d Myirhfatar railroad, 

Here again the ^ par exceUence'' fireight road of that covntxy, the expe* 
tieoce of which is worth mose than that of all the other railways, perhqpi 
m the worU, is unaccomttably passed by. The freight passing on thisroad 
il about equal to that of the Erie canal— 4q)wat48 of 700,M0 toaa in firaighl 
and passengers per annum — and as the engines take only 65 tons per trip, 
the wear may be put down at twice that of a sfanilar quantity passing qver 
ib» Readily railway, where the engines convey three times as much at % 
tripi ,If the rails on the Stockton and Darlington railway are renewed evtfy 
tea months, the old iron being comparatively worthless, then is Mr< EMS 
vjew correct In the appendix to de Ptunbcmr it is stated; 

** Ob May lOUi, 1831, on ibm LiTerpool Una, a mailable iron rail, 16 feet looci carefallT rlriaii. 
^m^ 177 Iba. 10 1*2 os. On Feb. 10th, 1833, Ihe aame raO, taltan op by Mr. iTXocke, then nSSm 
aagineer on the Ifbe, and well elcaScd a» before, wei^M^ 176 Iba. 8 ox. It bad coneeqaently lost ia iB 
Montba a weicht of 18 1*2 os. Tbo nomber of greaa toaa tbat had paaaod on the rail dnhaK that tuna 
waa eatunaladrat 60(MM0l" 

Now, assuming, with Mr. Ellet, that the upper table weighs 20 lbs. per 
jaid| it would require more than 12^MMjOOO of tons groM to reduce it one- 
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femtb in weight, on the supposition that this part of the rail is alone sabjeet 
1% wear. 

The wear of rails has received much attention at various times, and Meesrs. 
Knight and Latrobe introduced into their estimates of annual cost a certain 
amount to replace the iron rails. No particular number of tons was as- 
aimed, hut, judging from the number of trips, about 4,000,000 would be a 
hit estimate. 

I believe there are several roads vnth the plate rail, which have sustained 

the wear of 100,000 tons in freight and passengers, with a very insignificant 

loss in weight of iron — among the number, the South Carolina, and Hud^ 

son 'and Mohawk railroads. My object in writing, is, however, mainly to 

draw attention to the fact, that the oldest freight roads in England and the 

United States find no place in Mr. Ellet's paper, and that in the instance of 

the South Carolina road, the whole case is not stated, so that the reader is 

led to the most erroneous conclusions. 

January^ 1844. ^ W. R. Casit. 

Railroad Dividends.^-^'We find in the Boston << Shipping Lisf* the fol- 
lowing statistics of the dividends of the Boston railroads for the last six 
nM>nth8. 



Itosda. 


Amount of 


Awount of 


Dividends 


Cdrraat 
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per Share. 


Prkw. 
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Lowell, 


•1,800,000 


•72,000 


iN 


Worcester, 


2,700,00tf 


81,000 


3 


117 


Eastern, 


2,200,000 


66,000 


3 


106 


Providence, 


1,800,000 


54,000 


3 


106 


Boston and Maine, 


1,200,000 


36,000 


S 


107 


Nashua, 


' 400,000 


16,000 


4 


130 


New Bedford, 


400,000 


12,000 


3 


107 


Taunton branch, 


260,000 


12,500 


. 5 


lao 


Charlestown branch, 


' 250,000 


7,590 


3 


78 




11,000,000 


357,000 







PEICEa OF FORK AND FOUItTBY IN ALBANY AMD BOSTON? 

The Rochester Democrat has the fbUowmg remarks in relation to the 

relative value of pork and poultry in Boston, Albany and Rochester. U 

•ays: 

^ On looking over the priees of pork, in Albany and Boston, we nptici^ 
they are very high, compared with the markets in western New York 
l^Ke reason is, that seventy-two miles of the railroad, between Utica and Al- 
bany, that connects us with Boston, is not suffered to carry freight This is 
« great detriment not only to our pork* raisers and wheat growers, but to aH 
who raise a surplus of any kind of produce. Poultry is another article 
which always bears a high price in New England, and while our farmers 
are compelled to peddle it out here at fbiir cents a pound, it is selling in Bos- 
ton at ten cents. Could this winter embargo be removed, while the canal is 
tlosed, it would add thousands of dollars to the pockets of the farmers in thsv 
section. The west has suffered long enough in this respect Prompt action 
Aould be had, and the Utica and Scllenectady railroad company should be 
tt)t only empowered, but compiled to carry freight in the winter." 

We have frequently referred to this subject before, and urged the propriety 
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of aotfaorizing the Udca and Schenectady railroad to carry freight, especiallf 
in winter, when the canals are closed The advantage will be mutual to 
the farmers, and the citizens, and not disadvantageous to the company ; as 
during winter, the travel is much less than in summer, and the engines are 
seldom required to talce full loads, and noay always take more or less freight 
It appears to us a narrow policy to construct important works, for the 
benefit of the people, and then to restrict them from doing that for which 
alone they were chartered. Our canals and railroads w^re undertaken and 
completed for the purpose o( facilitating and increasi^ig business^ to enable 
. the ianners to send their produce to market, and the merchants their goods to 
the country, at cheaper rates, and the result has been all that was anticipated 
•^-and mttck more, yet not all that they are capable of accomplishing — then 
why not require of them to extend their operations and usefulness to their 
full ability. We hope the legislature will be called upon to act on this sub- 
ject at their present session. 

ATMOSPHEaiC RA1LWAT& 

We find in the November number of the Practical Mechanic and'EngL 
neers' Magazine, the folio wing description of the atmospheric railway ; from 
which it appears that some interesting and successful experiments have been 
made on the west London line, at Wormwood-scrubs, and also on the Dal- 
key branch of the Dublin and Kingstown' rail way. These experiments are 
not g^ven in detail, so that we can judge accurately of the practical operation 
of the system, yet they are referred to in a manner evincing no doubt of their 
accuracy by the editor. This result is in perfect accordance with an opinion 
expressed to us six years ago by Mr. Samuel Blydenburg, an intelligent 
practical mechanic, now deceased ; who spake of its practicability as beyond 
a question, and of its extensive introduction as certain. In this account we 
are told that, not only the first cost of construction, but also the cost of Work- 
ing the road is greatly reduced ; which, if true, is certainly a strong argu- 
ment in itfif*ikvor ; yet, a stronger one in our opinipn is, its greater safety-^ 
a consideration altogether above dollars and cenla. 

We give this article entire,aiid shall look with interest for further accounts 
in relation to the progress of a system, which may, at no distant day, say to 
th^ locomotive, as it has said to that noble animal, the horsf, ^ your services 
are no longer required on this road." 

More than a year ago, we intimated our intention of bring^ingthis scheme 
Qoder review ; but as time passed on, the ezperimenium crucis on the Dal- 
key branch of the Dublin and Kingstown railway progressed, and at length 
attained a state of forwardness, which induced us to await the completion of 
the undertaking before hazarding any prophetic opinion respecting its gen- 
eral practicability, and the advantages claimed for it by its advocates over the 
plain matter of fact modes of propulsion at present in operation on our rai)- 
,way lines. The experiment has now aUained maturity, and has already es- 
tablished, beyond dispute, this one important fact — that the scheme is possible. 

But before proceeding to a description of the mechanical appliances by 
which this consummation has been realized, it may not be out of place to oh- 
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ienre, that the principle of the scheme possesses much less of novdtjr than * 
is conunonly assbcmted with it Even two centuries ago, the notion was en- 
teitained of producing motion ecomynically for the purpose of transit hy 
means of the pressure of the atmosphere. The original thought may, at 
least, be traced hack with certainty to the celebrated Dr. Papin. In suc- 
cession, long ipfter wards, came Lewis, Yailance, Medhurst and Pinkus, 
whose speculations excited in their day, some attention and more ridicule. 
Many of these are curious, and none of them are more absurd than that of 
Yailance, who actually proposed to propel his carriages and passengers 
dirough an exhausted tunnel- Medhurst, in imitation of Valkmce, in his 
first speculation, proposed likewise to drive his carriages through a subter- 
ndiean passage, but believin|^ that his passengers could not con^rtably ex« 
]8t without air, made provision, at least partially, for its suppler during the 
passage. In a pamphlet which he published in 1817, he describes his line 
of transit as a " hollow tube" of such dimensions as to admit a four-wheeled 
carriage to run through it, and to be constructed air-tight of iron, brick, thn- 
ber, or other " suitable material." The caf i*iage was to be of a form and 
size nearly to fill the cross section of the tunnel, and to be propelled forward 
in 6ne direction, by forcing air into the tunnel behind it, by means of a sta* 
ttonary engine, working a huge air-pump ; and in the other, by exhausting 
the tunnel in advance of the carriage, and allowing the pressure of the at- 
mosphere to act upon it behind. The proposal was received with ridicule, 
and for a season afforded good material for the caricaturist. But Mr. Med- 
hurst was not abashed ; nor was his ingenuity exhausted, for he speedily de- 
vised means of propelling his carriage in the open air, and of makincf a 
communieation between the interior of his propulsion tube, and the outside, 
preserving it at the same time air tight. His scheme now began to assnme 
a rational form. Its principal feature was the exchange of the subterranean 
tunnel for an iron pipe of ^ inches diameter, having a longitudinaf opening 
on its underside, between two ^nges of six or eight inches deep. These 
flanges were to be immersed in a channel of water, thus forming a spe^^ies 
of water valve, throughout the whole length of the pipe. It is unnecessary 
to say, that this valve did not answer, but it was an approach which seems 
rather to have whetted than damped the ardor of the inventor, for he imme- 
diately discarded it for one formed on the top of the vacuum pipe. In thk 
moaincation, the pipe had no flanges along the opening. 'The valve was a 
metal plate, hinged to one edge of the groove, and had some soA substance- 
as leather, fixed upon the other edge, to shut against a seat of a simikr ma- 
terial, fastened on the corresponding edge of the groove, so as to form when 
shut, an air tight joint. The power was in this case as before, to be obtained 
by exhausting the main by an engine at one end, and to allow the pressure 
or the atmosphere to act upon the back of a piston accurately fitted to the 
pipe, and having a projecting arm passing through the groove; to this the 
carnage was to be attached. 'J*he piston bad certain attachments for open- 
ing the valve as it advanced, and others for shutting it ; but withall the valve 
Wtts not fight 

In this advanced state was the contrivance, when taken up by Mr. Pen- 
kus, who suggested the rope valve, which likewise failed to keep the tube 
air tight, and was in turn abandoned. The course t>eing thus clear, and the 
notion reduced in some measure to a practicable form, Mr. Clegg steppea 
1brward,and solved the difficulty. He has deviated in no respect from the 
general arrangement suggested by Mr. Medhurst,* but by a closer attention 
bl-lhe coq^itiohs of the proMt^m and the mechanical details which these in- 
volve, has succeeded In working out the original suggestion to practical util^ 
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itj in a wi^ which momises to he efijcienty aad capahle of eDdurinf A* 
rough usage necetaaruy attendant oa constant and rapid motion. 

The atmospheric railway in its present state of development, consists of m 
cast iron pipe, laid in lengths, like water and ffas mains, between the raiU 
of the line, and attached \xf the cross sleepers which suppprt them. On the 
top of this pipe is a narrow longitudinal opening, which for ilff purpose of 
rendering the nipe pro tempore air tight, is covered with a valve as suggeac- 
ed by Mr. Meahurst This valve is a simple flap formed of a slip of leather 
rivetted between narrow plates of iron — the plates on the exterior side bein^ 
flat, while those on the under surface are of a segmental form to complete 
the inner periphery of the tube when the valve is closed down. On one side 
the leather is fast^ed down to a longitudinal rib, cast along the opening in 
the^ipe, and being flexible, forms a species of hinge. The other edge, 
wIm^ the valve is shut, falls within a ridge cast upon the pipe, and forma 
with it a channel which is filled with a composition of bees' wax and tallow. 
This substance when melted into the channel cements the valve in its place, 
rendering it to the necessary extent air ti^ht. The tube is of the same di* 
ameter throughout, and has a piston fitted mto it likewise made air tight, by 
l^idier collars. At the end of the rod of the piston is a counter weight to 
keep the rod, which is about fifteen feet in length, parallel to the axis of the 
tube. Upon this rod is also a frame which carries four wheels, the use of 
which is to open the valve as the piston advances in the tube. To it is also 
attached the anUter^ which is formed of strong plate iron, and projects through 
the longitudinal opening in the pipe, forming a connection oetween the pis- 
ton and the leading carriage or guiding truck of the train moving upon the 
railway. The tube being exhausted in front of the piston by an air pump 
worked by a steam engine, the piston is acted upon benind, and impelled for- 
ward by tne air, which. finds admission into the main by ^e opening of the 
valve on the passing of the coulter. This cmening throi^gh which the coul* 
ter passes is raised only a few feet in length at a time, and not in advance 
of the.pston. By the operation of raising the vaLve out of its seat, the pack- 
io^4S broken : but the air tight contact is again immedialely reproduced, 
when the coulter has passed. The first part ^ this operation is ^fleeted by 
a wheel attached to the guiding truck, which operating by a spring, presses 
the valve into its place, where it is cemented by a hot copper slide, about^ve 
fieet long which passing over the surface of the composilk)n in the groove 
at the valve edge, renders it partially fluid. The valve being thus opened 
and replskced air tight as before, the tube is left ready to be again exhausted 
for the next train. 

The main pipe is prepared inside to receive the piston is a very simple 
and econorftical manner. On the castings beinfir taken from the foonory 
ssmd, a cutter is passed through them ; this if followed by a wooden pistol^ 
which spreads the unguent in a complete coating of even interior sor&ee. 
By the fireauent passage of the working piston, this tallow lining, or tinning 
as it were, oecomes perfectly smooth a^ nearly as hard as Paris plaster, so 
that the piston may be considered, practically speaking, to work in a tuba, 
of tallow protected by the iron pipe as a casipg. 

In this mode of propulsion, it is clear that the measure of the power tot 
producing motion is the product of the sectional area of the main pipe jnul> 
tiplied by the number of^pounds pressure due to the vacuum. Thus from a 
Hue of twelve inches diameter under a vacuum of eighteen inches of meH 
cury, giving nine pounds pressure per square inch, there is obuiined an atr 
mospheric power of fully 1000 pounds — a resok equivalent to the at7srM# 
mUi€$ip4i power of a locomitve engine i and capable with due dedttction w 
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over a horizontal railway ; and two ^carriages of 9^ tons up an incline of co 
ateep a gradiant as 1 in 5^ On the West London line at Wormwood scrubs 
where the atmospheric system has been in constant and successful operation^ 
ttnder very disadvantageous circumstances, on a length of half a milci for 
the last three years, the main pipe is only nine inches diameter. Up this 
line, which is an incline of 1 in 120, loads of 13 tons have been prc^lled 
at Uie rate of 20 miles an hour. On the Dalkey branch of the Dublm and 
Kiogslown railway, the tube is 15 inches diameter, and the gradient of the 
incline is 1 in t^lO. Up this three carnages loaded with passengers, have 
been popelled orer a distance of If mile, at the rate of 40 miles an^honr. 

With regard to the velocity attainable by trains impelled by atmospheria 
pressure, it may be regarded as independent of load and pressure, and regi^ 
sued almost entirely by the proportiion between the area of the tube and thai 
of the exhausting pump ; that is, by the velocity with which the air is with- 
drawn from the tube by the pump ; the exhausting pump piston travelling^ 
at the same speed as thie piston ox the steam engine which works it ; that i% 
not exceeding three miles an hour. If the trains are required to travel af 
the rate of ^ miles an hour, then the transverse sectional area of the ak 
pump must be to that of the pipe as 10 to 1, and the enfi^ne power must hh 
provided accordingly. This is independent oi load ; and gravity bfeing prae^ 
tisaliy an equivalent augmentation of the load to be moved, it is consequent* ' 
ly also independent of the gradient In practice, atmospheric leakage mnsi 
be taken into account, and additional engine power provided for it ; this is 
computed to be at the rate of six horse power per mile of pipe. 

TV> illustrate this still further: suppose the travelling load to be 50 tons, 
and the degree of vacuum necessary to obtain a given velocity, producing a 
pressure of 10 pounds per square inch on the piston ; 6o long as the load is 
the same and the line level, the train must move with equal velocity, because 
the speed is doe to the rapidity with which the air is pumped out of the pipe. 
Bm if the load be only S^ tons, starting with the same pressure as witn 60 
tons, the train then runs fiister than the air is drawn-out of the pipe, the 
power behind being so great in the first instance, as to force the load forward 
St an increasing rate. But the pump going slower in proportion than the 
train, the air gets packed as it were m front of the piston, and becoming less 
rarefied, must ofler greater resistance ; the velocity of the train, at first great- 
ly increased, gradually diminishes, until the amount of vacuum becomes 
pKq^rtionate to the weight behind it : the train then goes on uniformly. 
Again, supposing the train to start with a load which is rather heavy for the 
degree of* vacuum, it moves at first with less required velocity ; but the air 
b this case being withdrawn quicker than the road follows, the vacuum be* 
comes more and more perfect ; and thus the power increasing gradually, the 
train increases its velocity until it becomes balanced with the vacuum. To 
ascend an incline, may be called equivalent to adding to the load, and to de- 
soend equal to diminiahmg it ; when the train therefore coming to an incline, 
Ughin lo ascend, its rate will gradually diminish until the power is bitnight 
ap equivallent to the pressm ; that is, until the dxhausting pump by going 
&ster than the train, generates a power sufiicient to impel it up the ascent 
In descending inclines, the trains will start with increased velocity ; but the 
vaeaum will immediately begin to diminish and reduce the effective pressnre 
bAind. The moment the train comes to the leyel, its velocity will begin to 
kKiaase till the balance is again restored between the velocity and pressure. 
Blesses. Glegg and Samnda, the patentees of the atmospheric railway, pnr- 
pass to work their lines generally by statkxMury power, greeted at interWis 
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of hnf or five miles spurt ; and to work the ^Tenntineliiieilqr correipQiii- 
ing degrees of vacuuin. By this meant they calculate on a krge saying of 
first cost in the construction of railways on their system, and also in their 
^naintenance. The former of these items they estimate at ahout £22,(Mni 
and the latter at £1,466 per mile below the average cost of formation, and 
expense of working upon the locomotive system. In this, however, it must 
be observed, the average cost ot construction i<) taken at £37,000 per mUeu 
whereas some of our most important lines have been laid down for one-third 
less, and it has been shown by Mr. Lock, that a very important line, the 
Caledonian, may be made for £17,000 a mile. 

The" most important of the two savings claimed is that in the annual ex* 
penditure : and it must be admitted, in looking at the enormous sacrifice of 
power and mater ieal in our locomotive system, that there is much room for 
economy in this department By -the application of stationary power — and 
this, in inany, if not in most cases, might be water power — on the atmos- 
pheric system there is npthing to be propelled except the carriage, and a 
near approximation to the full dynamical efiect of the force generated is ob* 
tained. On the iocotnotive system, half the load on the average of trams 
consists of the engine and tender ; and on the stationary system of traction 
by rop9 and pulley there is a large expenditure of power in draging the 
rope along, in bending it round the drums, working the pullies along the 
Ime, and overcoming the friction of the other parts of t^e attendant mechan- 
ism. On the atmospheric system, is snbstitatea a rope of air, without friction 
or weight, and capable of transferring a power that may be called inex* 
haustible and boundless. 

But on this subject we have not as yet obtained sofiScient practical data to 
waraant a strict comparison. We know that the locomotive System is ex* 
pensive in the extreme, and that the mode of traction by rope and pulley is 
attended with practical difficulties and inconveniences, which prevents its 
adoption wherever it can be avoided. A short experience on the Daikey 
branch, now on the eve of being regularly opened, will decide the question 
to full satisfaction j we await the result with some confidence. 

In conclusion, we may remark that the atmospheric system seems to hoM 
out one paramount advantage in its perfect safety from collisions and similar 
accident, which on railways, even with double lines, worked by locomotaie 
engines, are always liable to occur. 

Since the above was in type, a Dublin correspondent writes that the train! 
on the Daikey branch have been running regularly with perfect succea^ 
during the last three weeks, (Nov. 10th,) and that a speed of filly miles an 
hour has already been obtained. So elated are the promoters of Hie atmos- 
Spheric system, that arrangements are in course of preparation for extending 
the line to Bray. 

, The series of communications from Charles Ellet, Esq., C. E., in several 
of our late numbers has attracted much attention and remark. From vari- 
ous quarters we have been' urged to make some comment upon these articiea 
^prcssive of our dissent from the positions x>f Mr. Ellet ^ For several rea- 
sons we have abstained from doing so, and chiefly because — differlpg as he 
does from many, if not most of the other distinguished members of the pro- 
fession — we wished that his opinions should be heard without any bias, and 
without any note or comment on our own part This end has now been 
answered, and we feel at liberty to express our opinions with the same fre- 
dom which we have alAvays feh disposed to grant to others. 
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TOWS, no matter how warmly, — proy'dfid thi$ is done with decency mi 
propriety— rwe not only cheerfully give place to him, hut urge a continuance 
—convinced that if any error is advocated, it can easily and readily be rer 
futed hy members of the profession, all of whom are welcome to our pages. 
Moreover, the discussion of error, if not childish or trifling in its character, 
is sure to end in good ; and when the life and soul of the railroad 'Systenx 
are at stake, it certainly must prove an inducement for some one to engage 
in its defence. , 

In several previous articles we have alluded to the manner -in which this 
subject should be discussed, and we must confess that Mr. Ellet has ap» 
proached more nearly than ajiy one else to the spirit in which we desire to 
see the question taken up. We diflTer from Mr. Ellet, however, as to the 
value and correctness of his data, at least in one of the most important points 
— the deterioration and wear of iron. The articles of Mr Ellet show a 
vast deal of research, and labor; they are therefore entitled to a respectful 
and careful examination. But if the whole amount of railroad statistics in 
our possession had been used as d^ in the formation of the rules or formii* 
la proposed, much more general satisfaction would have been given. For- 
tunately, the precise and systematical method of Mr. E. allows of the readi- 
est correction of his own errors, for suak do undoubtedly exist 

The great and vital mistake, in our opinion, is the enormous, and as vn 
imagine, unwarranted amount of deterioration assigned to railroad iroa 
We do not hesitate to say, that if the opinions — for they are but opinions — 
of Mr. Ellet are correct upon this point, the whole railroad system in this 
country must fiiU to the ground, and in Europe should by this time have al- 
ready been abandoned. This is not the case, and we have from this circum- 
stance alone a i^sonable doubt as to the correcmess of the position assumed 
by Mr. E. His data for this are taken from two roads, in themselves unfair 

Samples, and not correctly stated. Any inference, based upon so narrow a 
indation, and leading to such momentous ^consequences, has been well 
characterised by a celebrated writer as an inverted pyramid, with the apex 
to the ground — a fair case of unstable equilibrium. 

But it is not our intention to enter into this discussion, which should be, 
as we have before said, based upon strict argument upon all the data in our 
possession. If the cause of railroads in general is at stake, its defence cer- 
tainly must depend upon better qualified and more influential advocates than 
ourselves. The pages of this Journal are open to all, and we urge upon 
all concerned to take part in the settlement of the most important question 
ever presented to the profession. It is not in our power at present, even if 
so disposed, to fight sinjgle handed the battles of railroads in general ; in this 
matter we feel quite independant ; we are under no obligations to railroads 
fenerally, and all our labors on their behalf have hithf^to been so miserably 
ewarded, that we think it a hard case to fight without pay and furnish our 
own amunltion in the bargain. - 
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We haye wished to express our own individual opinion, and having fo 
done, we open our pages to all who are disposed to alter into the argumenl 
nly asking for fair play on all sides. 



BAILEOAD REPORTS. 

It has been a common remark by many deeply interested persons, thai the 
maimer in which the annual reports are made, by railroad'companies, ren- 
ders it all but impossible to arrive at a correct understanding of their details 
There is seldom suc^ a classification of the various items of expense as will 
enable an uninnitiated or unprofessional reader to arrive at the true results ; 
consequently the great majority of jhe stockholders, and others who may 
desire to become such, are unable to judge whether it is safe for them to hoid 
^ onr to purchase stopk in such companies. Another common remark is that 
there would be great^ convenience if the reports of all railroad companies 
were made, as far as possible, in tabular form, — so that the various items of 
expense shall always be found in every report, in the same place, and under 
their appropriate heads ; and we speak the sentiments of thousands, when 
we say that much benefit will result to the cause of railroads by the adop- 
tion of a tabular form of report which shall give each item of expense un- 
ilsr its appropriate and distinct head. ^ 

Our views upon this subject have been more than once expressed in theaas 
columns, and repeated calls have been made upon those gentlemen, whose 
experience in the construction and management of important lines, will en- 
able them to draw out a form, com](nising all the requisite heads, for publi- 
r cation in the Journal As will be seen in this number, our caU has been re- 
sponded to in a manner highly gratifying to us, and we think it will he 
round an exceedingly comprehensive and valuable document to the profession ; 
and we venture, in their behalf as we do most heartily in our own, to thank 
Mr. Latrobe for preparing it. With this form before them, we hope each 
railroad company to whom it may be sent — and we shall send a copy of the 
Journal containing it to the president of each road, both in this country and 
in Europe, where we can, obtain the proper direction — will adopt the form 
in making their reports, and send us a copy at their earliest convenience — 
that we may make out a general table^ exhibiting at one glance, a compara- 
tive statement of the expenses on all railroads. Such a table will be useful, 
as it will lead to a more rigid economy, and to great reduction in many 
items of expense. 

If desirable, we will furnish the different companies with these blanks, 
in such numbers as they may desire, at any time, without delay, on receiv- . 
ing their order, as it is stereotyped. 

Jl3*Sub8cribers will please recollect that this number commences a new 
volume ; and they will do well to apply soon for missing numbers of the past 
volume. Those who are in arrears for subscription will relieve their own 
consciences, and our Tucessities by an early remittance. 

ERRATUM.— Article— "Dwration of railroad iron"— 8th lijn« from bottom of pace, for "400 mikt 
completed," read 4000 mile* rompleted. 
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For the American Railrottd Joamal and Mechanicg' Magaziae. 
RBMA&K8 ON MR. ELLET's FORMULA— COST OF TRANSPORTATION ON RAILWATft 

In the December nnmber of your Journal, my remarks on this forn^uU 
of Mr. Ellens, were perhaps sufficient to show that it was not possibly tp 
eodfltmct one, which could be of any practical use for determining the pro- 
sent vmlue of any specific railway, and stil} less of one in contemplation, th^ 
Constant tendency towards amelioration in all the departments of this improve;^ 
ment, rendering die data of to^ay no longer applicable on the morro^ Ijt 
. was there also shown, that in the very nature of the railway, the condition i^ 
implied that it must alwa]^ be kept up in full repair, the neglect of this con- 
41^oa leading to its abandonment by the pubUc, and the consequent ruin of 
^e concern. Hence like old wme, a railway should be and generally is, all 
ttm Ml^ef foritft age, and it may Be broadly asserted, as the result of this 
eondiiitmj that there is not one of our earliest railways .of any note, which 
if not tiow better than it ev«r was, and is, moreover, daily growing better in 
some one or other of its details. Even in the case of the Columbia^ a Peni\- 
ayhrania 8kUe road^ this is strongly exemplifv^ the daily expense of man- 
agement bemg reduced to $350 per day in 1843, as compared with $760 per 
day in 1890 and Y840^ the result as well of improvements as of better econ- 
omy. Every railway must thus stand on its owninerit&j no two being found 
«nf&^iently under a parity of circumstances to admit of the one Bfeing any 
mie for the other, this beipg long s'mte received as an axiom with. ail intellir 
Hmt railway engineers. 
. 1 shall now eonftaue my remarks upon the further article which appealed 
s iir yonr (keenlber number, from Mr, Ellet, in support of his formula. 
1 In tks'&st place he fives another table of the repairs and expenses of ei|r 
'gmmkki «afSfor several roads, which is good, so far as it shows a variaQCQ 
m tkm ftem of from fhre to ten cents per mile run, or of 100 per cent. ; bi|t of 
flKtffMsek an avstage for particular wpplication from such extremes as thj^ % 
ia die metx place lie gives another table of tffe repairs ancl expej|i$es o/t 
4MJ imgiiM$ hi severe roads returned m one Um^ on w^hJ|»S|PJ^ 



M lUmarki a% Mr. EUett R r wiJtf . 

f&i\j remarks, ^ it is the eustom of numy companies to pnUbh the cost oT 
repairs of their engines and cmts in a«peciSc item, so as to wuike U impoui-- 
bk for the reader to determine from their accounts what portion of the bill 
was created by the engines, or the difference keiwem the repairs dae to 411- 
ferent sorts of 4^ar8.'' Nodiing daunted by this incongruous mixture, he 
proceeds with his deductions, and to fix laws for these ej^nses, giving and 
taking as it suits his purpose, and reduced also occasionally to the hard ne- 
cessity of being obliged to svfg>o$e. \ 

A seeming approach, now and then, to seme agreement letween the Mctu- 
rf eipsasfls aad the ggfea/afarf^aes, hj hisfononria, has natnraliy die efiect 
of mkleading him, when it is only the result of accident, and comes from 
' the roads compared by him heing nearly all alike in the imM ratio which 
the actual business done by' their establishmenCs and machinery, bears <jo the 
muck greater amount they would be equal to, did the business exist for them. 
This feature is strongly marked on all his tables, anid is at first inseparabfe 
from a railway, which in itself and its equipment must be a {[ood deal ahead 
of the business existing for it at the outset, but as experietice siMiws that un- 
der the influence of a railway, this business has a constant tendency toeoc- 
pAsioa, while at the same time aU the parts ef the machine, getting to be 
worked more in unison and towards the one single purpose of econoB^T) its 
«eamings increase, and th^ proportion of its expendkures diminish. This 
has been signally manifested in the case of the Columbia road just adverted 
to, as well as in that of perhaps the earliest pioneer in this improvement with, 
steam power, the Baltimore and Ohio railway, which| after narrowly escap- 
ing the trials of infancy, has been of late years gradually approaching to- 
wards n,fiMness ofbusinessj and of this even Mr. EUet could not help being 
struck, whoi he remarks, that the actual cost for the road foils consideraUy 
below the computed coei hi 1843^ but without perceiving^ oi^ being willing 
to acknowledge, that it was owing to this expanrive4endiency ; another re- 
markable instance of which I find in the Qeorgia railroad repoit for 1848, 
in which it is stated, that with an increase of Only 368 miles run by the en- 
gines, it delivered in that year 33,000 bales of cotton more 4han in 184Su 
At tlus rate Mr. Ellens fomuhi would be keipt for ever at fouh. In Eng- 
land, in ihe midst of its dense population and business, few railways sufieied 
long in a disproportion of their establishments, and the work for them to ^oj 
but here, in this country, where these essential elements of sooceas are spaiee 
and small, much di8S{q[K>mtment had to be aufibred and patience bane, before 
in most cases, that evil could be o vercoma Tfa is expansive {Hrinciple m em i 
active on railways, and, under lofo charges^ being a(»e paittcolaify in- 
flnenced by it than any of its rivals, its chances of survival and of lyiiinan 

triumph are generally the best in cases where it may hava to contend against 
strong and unusual competition, and the business is not mne tbm cnoogh 

for ona No better evidence can be adduced of any extended confidence wUi^ 
the public in this improvraoent, than the rise in the stoek of most railwi^ 

Uie Beading indoded, in the la/rt few months, some of them bearmg the hi^ 
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Rfnuurki tm Mr, JEikft Fa^mul^. 3S 

«at premiums of any on the stock list While oa.this part at the ssbject, we 

cannot do beUer than quote what is said of it in England, wh»e the interesl 

heang large, it is likely to he best understood, and where the most unbounded^ 

reliance on its permanent safety as a i»ofitable infestmeot is being conAantly 

manifested, which couU not b^ mthmr there or here, if Mr. £Uet?s thoMy 

were true. 

" Other thingii being ^lUie, if the rooeiiita m hicher^ the perrentege of expeme wiU be 
less — and vice versa ; a^ain, the more businees, toe leaf in proportum ia the ezpenie at 
which it can be done, mmftf becawao the atantKng exj^enaea wMl bear a leia proportioa to 
the leoeipta when great than when litUe. In determiniiig the coaymtive value, or the 
per centage of profit on different linea ^ railwaj, the firrt connderation ia to look at their 
r cy ctiv ie anwumta of cmfital, as the analkr thia may be, the more fikely is it to pay wdL 
This is affected by many droumataaces, not always controllable, but in respect to which 
it is now only of use to remark, that after a vast amount of deal* bought expeiienoe, the 
fint outlay can now i^eralv be kept down to a savioff of one4hird of the old limits, and 
6r a very supmor article. Between recently built rauways, and still mere so with those 
which may be contemplated, and their pbneer progenitors, con^Nuisons in first cost and in 
usefiil and proita2>le effsct ml bo longer held, where they csnneeteqiialysuitafale pointe.'* 

Thus for England sot least the railway system is conndered not only p«p- 
noanently safe, hut can be rdiied upon as centinaing to mairtnin a piogeesive 
career, itere, howeyer, this ettcouragii^ view is not so general, and the 
counter interest of canals, is forever busy in r^essing it-nand not satisfied 
with oideavoringto make it the most sdf-devounng machine by its ordinary 
expenses. Mr. Ellet thinks he has brought against il a <^wear <^ iron," , 
which alone would be beyond c omp e n s a t i on by any probaUe amount of 
business, and under which the whole system mnst inevimbly break down^ 
But on this main item of the ioear tf lAs rmU let me quote his own woidsi 
that he may not be misund^wtood. 

AA,a Boit of summary of his views on this head, he remarks: 

1st. "That great errors havie been comroilted in the ooosideratMm ef thk sukjeet, in ^ 
overlooking the fact, that the progress of the wear is rarely ascertained, or in the leest ap- 
piedated. loilU the nA ia destroyed. ' The|umualchar;ge &r iron is very small, because m 
general the track doea not mape^r to give way until it m nearly unfit m use. When re* 
pairs really commence, the ontruction is so fiur advanced that the iron must be renewed, 
and if the dunMors assert, as they usually do, in tiieir next report to ihe stodLhoIden, that 
^sTponBoce has shown that the onginal iron Is very bad, and has all been crushed, the ez« 
plsmation is satisftctoiy^ and the cost of the new iron is forthwith chtuged to-the account 
of coDStroctkm.'' 

In Older to show the estmiate of kma he has. arrived at on a particular 
form of rml, and a^r distinctly stating that he considers the so caHed im« 
proved edge rmls as more perishabk^ he remarks, 

Sd. '^ That the oommcm haif-inch flat bur, andnr ordinary 'eireumstanees, is adequate to 
the transportation of 150,000 tons of irei^t. Such a bar on the Petembuig road, where 
the freiffht amounts io some ^,000 tons, would resist the wear of some six years' buoness : 
but if toe tnde of one vear of the SchuytkiRoanat (say 7 to 800^00 tons) were poured 
along it, the iron part of ^e track would need entire nrakewal six, times in one year. 

6utfewof our readers can &i] to be struck with the novel^ of the idea hi *, 
the first quotation, that the destruction of a rail thus steals upon one like a 
thief in the night, and not being in the least appreciated, until the tohoU track 
lireaks down attmce; and still more novel will it seem to them, that the cost . 
<^ renewal is all supplied forthwith in a himp, by merely a^ng for It 
This is a readiness of means, which ftw, if any, of otnr railways ever nun- 
paoted themselves of possessing, aoder otfdinary eireumstances ; and under 
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Mith diben ag'Mk. EUeC attfRmtoi to a SehoyUttil freskei of tonnage, B9t 
OMof them would hope to esoape, k tiw motley line, nlftfr exfinguuhment. 

hk mf own joitificfttkMi, h ow^ f <i t r , 1 ehonU state, that I doubled tnseh 
wholiilr dieos qwHatNtit thorid be treated seriomly, as carrying' in diem 
their own lefiJtatkm ; bot tt the pnblic in'general look but seldom into this 
subject, or have the means of much correct information in respect to it, I 
hsve thought it as well to show that it is only by an entire ignorance or per- 
▼ersioB, through misunderstanding I Jiope, of, tb« £icts in the case, that Mr. 
Klet has been able to concoct such results. 

Everybody knows more or less of the origin of steam railways for the 
parpose of quicker travel and transportadon. Not knowing better, they com- 
menced with a light plate rail, but soon ibund out, that the stringer or con- 
t^imous support it required, could not be kept .continuous, but was forever de- 
caying and leaving the rail unequally, by which it was sooner or later bent 
inio ridges, according to ih^ weight of the &en more destructive locomotive. 
l^his soon induced the use ct a thicker iat bar, and so on irevn the. plate ttdl 
o£ 15 pounds, the weight has been gfadoatiy inereased to 80 pounds per 
yivd| diqMsed <rf in varioos diopes to produce the greates possible str^gth, 
pihifiipally to meela continued increase, until lately in tins country, of weight 
of kcamotiiiey the best form of laal for tUs purpose being yet an open ques- 
tion, aad IB wUsh further improvemMs will continue to be made as sag- 
geMd by ezperienca lit is in the coarse of these transidons during the hot 
fiAttayeaiSy from light to heavier rails, in seaveh in fact of the adequate — 
and towards which, in England, the Liverpool and Manchester, as the pio- 
neer, contribuled so UberaUy — that Mr. EUet has thought to find his cases 
of destruelioD, and to assome upon these mere rq)lacements of a heavier for 
a Bghteir rail, that a serious dead loss was incurred, when in iact the old and 
merely drfaced iron often, in the case particularly of the fbt rail, always re- 
alized first cost, and sometimes a profit ; that on th^ Mine Hill road having, 
ta one instance, sold at 9*70 per tcm. Here, then, is found the true version 
of the several cases of rails destroyed, as adduced by Mr. EUet, and that this 
is so, as well as that there may exist not even a shadow of ground finr the 
very perishable chaiactn he attributes to it, but on ihe contrary, diot it has 
abundantly proved itself to possess a suitable durability, I sul^in a list of 
roads on which the rails were laid sow^ Hme prior to those eited by Mr. El- 
let as bug since destroyed, which are still in use^ and likely to remain so 
until the concerns can afibrd to change them, o^ for an indefinite period. 
The following are those, among several others, that I vfill refer to, as having 
stiU down their original iron, either in whole or in part: 



TWMolMwkaftdHvdMa, Fktnal laimifor 10 years, 8ti«mpow«r. 

TiMltaltunonuidOluo, do. (40iiul«ofokltndi) 12 *• ^ 

TtoBulMB nilroad, do. U ' ** Bono and stouB poww. 

TkM VHcrn and Bokenectadr, do. 7 ** Btaua powar. 

TtoOiliittlifUroad) Kdgenfl 9 « tf 

JlU these roads have had their iron put to the severest tisst, the Harlem in 
pailiedar, over the city part of the track, some 900,000 tons in human fkA 
•nAotSi passing ammally, asut whfeh mMi hy this time have borne o^ 



Btmmd» M Mr, BMeU Jfbr«Hifa. flf 

miikm<i %aoM. Tbe i^thev lotds haTO all been baMevedl^dielnMMtk* 
epmotivee, and made to sufier^espebialljr on their curves, firom which few are 
^xMBpt, Mid aMidigh made no aecotint of by Mr. Ettet, itre the most fruit- 
M ffoavee of wear and tear to both road and machmery, particularly dn th' 
CSofamibia railroad. But as establUhkig (he fact of the little injury sustainei 
by the flat rail from the rolling of mere tonnage over it, we find by reference 
to their reports that there have passed up to thjis time over die 

Staaek Chnnk L«kSgh imilroad in eoaA4eaceiidin£ and aacMtdinc -can a toanaM of 8,16ejOOO tout 
I#chavranBa ** u u Jr SjBOQjOQO **^ 

MbuHiU *< M . « « l^OOO " 

Now as the rail coidd save nothing by re$t^ the wear would be the same had 
the above tonnage passed over it in a motUh^ or in a series of years^ and 
therefore for Mr. Ellet to assert that such a mere bagcUtlUj comparatively, 
as 150,000 tons, would destroy the Petersburg rail in six years, and that the 
tonnage of the Schuylkill for one year, about one-fourdi of that already 
passed over the Mauch Chunk road, would require it to be renewed six times 
in one year, is utterly preposterous. Neither do the parties concerned in 
the above roads entertain -a doubt of the iron on them continuing to be use- 
ful for many years to come, all of them showing annually an, increased 
transportation. But what is most singular, is to find Mr. Ellet maintaining 
that all the world have been asleep in this maUer of the sudden breaking 
down of the Iron on railways, and that as it were, it has been left to hinf to 
give the first alarm and wake them up. It would indeed be marvellous, if at 
ihis late day, no notice had been taken of this very im()ortant &ct, or that it 
would not indeed have proclaimed itself and have arrested the further pro- 
secution of the railway, particularly in England, where the iron js treated 
without mercy ; as regards weight of locomotive, length of train and above 
all in the highest speeds — 90 miles for travel, and 15 miles per hour foi 
freight What took so many of the Continental engineers to England, and 
afterwards brought them here, but to learn how it stood in particular, in re 
spect to thi? vital part of the system. And does not the spread since of rail- 
ways over all the Contenent, establish the &ct, that the cost for renewal from 
wear of the rail, as I stated in my former remarks, was ascertained by them 
to be compassable by a moderate aimual charge after allowing for old ma- 
terial, generally worth two-thirds of the new ; and this toitkout limit to the 
trade to be passed over it ? . This being most particularly important to the 
Continent, where iron is generally expensive, pains were in consequence 
taken to be sure of the fatt The latest reference we can find to the subject 
in England, where it is now no longer matter of concern, is in a lecture of 
Professor Yignoles, and he there says : 

** That the result of a variety of experiments on the maHealde iitm rails of the Stodrton 
md Dsriington eoHlery lailway gives one-tenth of a poimd per yard per anmim, as Hie ab- 
of fiur abrasion. Some statements, Mwever, made it much hif^MTi being 
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solute aroount of fiur abrasion. Some statements, howew, made it much higtmef being 
ooe-sixth of a poond per yard. On the Ejllingworth colliery it was one-eighth of a poQiM. 
On the Liverpod and MaiHshester some y^eaM agOj the wear was fimnd constant at aboat 
miotfinth nf a po«nd per yrad per annmn. At this rate it would take 100 yean to wssr 
a#ay a r^ ^m mere abnudon ; but later experience shows that the increased weight of 
llMMooiimve wtsvflty^Bitrfitd^ tat nib whose i^q|M webs are not saffiiiiat^i 
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•iia4if tebMtttanBAeCiim. Wmtaty^ take taa Unm m dte pmmt «««nig«,ii«i^ im 
one pair of driTiiig wheeli of E^gliah tocaacl&fm,** 

The colliery railways here alloded to by bim pass asnnaUy TOQ^OOO to 
800,000 toni by steam power, and confirm the experience here that firooa 
mere abrasion, the loss to the rail is the*merett trifle, and which is only of 
any moment,, whea in. the case of inferior iron it is liable to be partially tona 
and exfoliated by the slipping, principally on the curves, of heavy locomo* 
tives. A good deal of bad iron of both flat and edge mis was at first imposed 
on railways, both here and in England, forming the exception and not ihm 
rule in the case. This arose partly in the attempt of the English to make 
as cheap rails as the Welsh manufacturers, without having as good mineral, 
and leaving out some pf the refining processes, and this was not at first so 
much cared for, until the hammering of the locomotive taught them that the 
top tables of the rails at least could hardly be too good and malleable, and 
to these the proper degree of toughness is now given. In ^gland the iron 
on railways is like the wood' in this country, cheap and not so much an ob^ 
ject, apd hence they could be liberal' in the weight of rail, rather than seek 
to diminish that of the locomotive, which would there involve a loss of 
power they could not afford. But here our interest has been to economise 
iron in the rail, and to this end all the mechanical ingenui^.in this line has 
been turned', imtilt&e desideratum has been at last attained of making aU 
the weight of the engine usefulj at the same time, so distributed that with 
treble the power ofthe old" style of machme, it presses but little more on the 
rail than an ordinary car— that is, the pressure from any single driver need 
not exceed two tons, while in England' it is four to five tons, with only half 
the efliciency. The economy of this improvement must pervadls the whofo 
system, and may be said to make a new era in it, at which Mr. ElWs for- 
mula, based on old or obsolete data, must cease to be applicable, if at any 
time it were good for anything. The thanks of alTthe lighter roads and 
with unfavorable grades, and indeed of all sorts of railways ore fully due to> 
Messrs. Baldwin and .Whitney for this their latest ingenious eflfort,* and 
many have already given more substantial proo& of acknowledgment, by 
the adoption of this adinirable engine, and all' of them, afler several months 
trialj testifying to their unequivocal superiority. It will be at once per- 
ceived how great may be the saving of iron on a road using these locomo- 
tives, with which 50 pounds to the jnid would be our maximum. 

I would here notice the very crude notions eftertained commcmly as to 
the relative cost of transportation on a railway of passengers, merchandize, 
minerals and other heavy products, &e impression being that travel is that 
which costs least, when, according to Professor V ignoles, whose experience 
is not small, he states it to be twelve times dearer than mnerals, and site 
titles dearer than mercluBidize, canying weight for weight, or reducing 
them all to tons. This, in the case of minerals, as coal, arises in its being 
the only species of transportation which always afibrdb fiM loads, and the, 
iAving generally in the oompaiatively Uw s/tetd at which k k carried ; and 






the Tery low rates at whicl| tbey carry, even \nth indiftroDt gradienti and 
f» thieir weigto^oomparalively kefficient engines &r so doing. Bome there 
Are, who, when its carriage is associated wiih a railway, entertain the school 
day notion, that a tonef <«a2, in partieular, is Aeimer than a ton dfeathers^ 
wheal in'&ct the latter, net any lighter ef course, is the more eumbrous to 
cairy, ae may wril be isoagined of a train of 890 to 1000 bales of cotton, 
ntfw a common eiglit on our light southern roads, sinee thejntrodiictidii of 
the locomotive jast alluded to, and^ eciual to 990 tons gross load, over 30 and 
87 fiset grades, at a speed of 10 miles per hour, the engine weigfatng aboat 
12 tons on drivera 

It would appear, however, that the great aim of Mr. EUet, in all this star 
ttstical diligence and research, is to prove the certain fiulure of 4he Reading 
railway, in its present attempt to wrest the coal trade from the SchnylkiU 
canal, to which it runs parallel, between Philadelphia and PottsviUe. If 
railways could bel^pt in a state of Jnfiihcy, and ccmfined to mere travel and 
a smaUoiiotta^ of freight, Mr. EUet's attention might not perhajN have been 
aroused ; but this is not so, and as he 'expresses it — ^Railways are now 
coitttnicted to4ake the placeof importaatcanals, andto ihmish theineans of 
transport for the heofoy products of the earth at exceeding law rates." As 
the consequence of this attempt rf the Reeding railway, Mr. EUet asserts, 

Irt. <<Thfttitwffl<Mtwkh8taiidt]Mrol&igofthetiideoftfaeSehtqrl]dB 
tOQi) fx <MM year. 

91 "ThatitwiUcotftflomSOtoTSoenbtoieidaoetheinmwhiBhiiaeitraj^ 
\&a ai eoal that dMceodnflDoi Fottiville to RinTwncnd on tbot p m ca t tnok." 

' As to the^first assertion, the testimony already adduced 1^ me, ptoves the 

iht bar rail to possess sufficient, durab^ky, and might suffice bt all other 

forms, i>ut as the rail on the Reading road is of the edge >patlenii, and pro* 

nounced by Mr. kllet to bethe/ee^^'Of dietwo, it will be usefid to ^ow 

diat this, like all eheihat he asserts of the railway, in marked by the same 

inverted and Aerefore perverted, wow of the subjec^ whidi misleads him 

and aU kindred reasoners, while the improvement is Jkmrishimg all aromid 

them, into the mistaken helki that its days are nighMng nnadMved. It 

happens, unfoitunately for him, however, that this very Reiding railroad al« 

ready furnishes itself the test of a corapeteBcy fcr beyond what Mr. Elkt 

wottU allot to it, and oemes very apropos le the overthrow of his kind pra- 

diotioa of its early &t«: 

TliQB the re^tfrif show thai from its •opsning at the end of 1838^ 

to the end ef lM3,there'has passed already over it a fi€ll ton- 

aageof BOtM^W 

Besides which there has pasMd, in descending and ascending cais, 

and m loeoMtive wcSght, a fttidiertonnaige in Aese fi^ yean, 

of tflfooff JMyOW 

Total, iJoSpW 

making a groes tonnage of at least one nuUion wlikdi has r<dled over this 

Beaikg toad m ^ past five years, thus afibrding m itself proof poritiva 



4Mt it AMI Mtfre ^ukm aumve one year't bwnew a^the fTnh»jHriH ri—l; 
ita rail being flti)l aa good aa new. 

As to the second assertion, it is cmly of use, after thia^ to n<^ice it with, the 
ti^w of holding np the enormities, of whiph Mr. Ellet is capable, towavdi 
a railway. Thus at 76 cents per too on 800,000 tons, the wear would be 
equal to $600,000, and at 965 per ton to near 11,000 tons of ircm caiiswmed 
fir aaiimm ; while the wk0le track does not contain much over 7,600 tana, 
jkt this rate it wonld not be possible to supply a new track aa fast as the eli 
was destroyed, not even were taw and rolling mills ^he provided alternate^ 
with the wilder stations on its whole line. But with the help of my i^esoot 
expose, I may £iirly trust it to the common sense of the reader to see ibat 
no aach condition of things eonld ever happen. 

Let me, however, look aiittle more particularly into this matter d tbe' 
wear of the rail, and by reverting to the data given by Mr. Vignoles, assist 
ike reedier to understand k The Stockton and Dwlington does a large 
coal business of 700,000 to 800,000 tons per annum, besides 10 to 12 pee- 
steger traioB daily, and the Liverpool and Manchester does also an immense 
bcniness. The wear on both these roads ia stated by hun to be about one> 
tenth of a pound per yard per annum ; eadi yard weighing say 60 pounds; 
the wear would then amoont on a double track of 4 rails to four-tenths of a 
pound per yard, equal to 704 pounds of iron per mile, or for 94 miles 66,1 79 
pqpncb ; say 90 tons annually, and at 965 per ton, makes only $1,660 per 
annum, for the cost, on this data, from mere abrasion ot rails. There will 
always be defective ndls on a long line of nulway, which will diqday themr* 
selves at intervals for several years, by exfoliation, until they are all 
expelled, and which may be estimated as about equal in cost to the abiar 
siOB. The road once freed from these imperfect rails, but little trouble is 
nftcarwards eiqperkneed ; and the whole expense for renewals, less value of 
the cnohed material, worth say two-thirds of the new will not then much 
exceed, say 990 to 936 per mile of road p^ ^buium ; which will coyer a 

v-very long period bdhre the whole first cost of the ircm is thus expended; and 
m Uie«iean time this will no doubt be rendered the easier by the rails be^ 
ing, ere long, produced in the Schuylkill valley, on the very line of the road 
itseB^ the expense being then only the cost of re-rolling the rail and a smaU 
hMe of weight — nuking it at least es cheap as they haie ever been in^xutad 

• free of duty. 

The fragiliiy of the rail, ^etfinre, is hut a poor'dependance on^which to 
rely for getting rid of ^ conqpetition of a sailway, and so far from this be- 
hig Kkely to be diminished hereafter, in the case of the Reading railwaj^i ^ 
proprietor* have lately detomined on eompleting forthwith the double U^i^ 
with a 60 poond sail, and otherndae in wharves and additional cars, inoceas- 
*lttg Ke&cilities for accomipodating the coal business in partictdar, for which 
itwsa mainly constructed. The canal proprietors on the Schuylkill and 
the -Lehigh aienlSQaaid to be pleiniing Ihemielyes ibr the most detem^ned 
eosistapee^ee tftm coal, alieedur Bsdnced by thia contest from six to three del- 
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hrs per ton^ is not likdy to rise soon, if it do not &U to a still bwer mirk. - 
The dividends of the railway may in consequence be somewhat impaired 
'fbt the moment, by this and other competition, bat it will akoayt be there as 
the ffukin r^gwLatof of the coal trade, and until this is ^kcknawledged^ no per^ 
manent and just standard of charge, either by ndlway or canal, can be ar- 
rived at, by which all may at least, mora or less, live and prosper. This is, 
irrisistible so long as in the plan of the present lateral' car a»d boat in- 
quired on the canal, the railway supplies a car as a substitute for the two 
first, and carries the Same to a cheaper and more convenient point of delivery 
than is done by the boat The continuance of low prices for coal in the 
next five years, must have the good effect of at l^ast doubling the preaeitf 
annual consumption, esUmated to be 1,200,000 tons of anthracite alone. 

From some cause, Mr. EUet would seem to have bound himself to force a 
conclusion that railways are yet of yery limited capacity, and particularly 
unfit for the profitable carriage oi heavy freight, as well because they would 
soon break down under it, as that they cannot afford to carry it as cheaply 
9B its small value generally requires, which &culty, he would persuade us^ 
andibr hardlyabettoi Reason, however, th«n9/<i c«5toi»,bel^ig8oniy tocanala; 
and with a Chinese reverence in this respect, o^^oses through thick and 
thin all innovation up^ it There was « time wheot this position had smne 
slight color of support, bjUthe ruthless progress of the age has overturned 
it, and now in the generality of cases, in this country particularly, it may bo 
safely assumed that herea^r the railway will have the preference over the 
canal, even though its main object be that of heavy freight, in the sound of 
frhich, as before explained, there is far more terror than in its carriage. In 
the instance of the Reading railway, now so noxious in certain quarters, . 
there is a peculiar adaptedness to this heavy business, there being here a 
union of steam power and gravity, with an unbrok^i connection in its ter 
minations for the coal business, aad what must give it an easy triumph over 
Its rivals, the canals, in so fiur as becoming ultimately the great rboulatok 
of this trade ^ 

If I have bow railed too long at Mr. Ellet, I must i^eadin excuse the 
natuie of the subject, and the very great importance of having it rightly «h 
derstood by the public. Even in the great Slate of New York, against the 
experience atound about them, this explode doctrine of the cheaper charac- 
ter of canals is maintained — or pretended to be so — takii^ care, however, 
to fetter the railways which run parallel to their great Erie canal ; this was 
a great project ki its day, but its enbrgement afterwards could only be ef- 
feefted by a Qonstant and diligent circulation of the same erroneous views in 
f«apect to railways, which at this late day I find Mr. Ellet so sealous to keep 
dtve. Ten millions have already been wasted in this enlargement, and f^- 
teen millions of doHars more would be required to complete it, for which 
there are yet advocates, while two4hirds of this last sum would suffice not 
oaly to prepare the line of railways between Bufialo ai|d Albany to do the 
whole business of the canal, but would suffice to carry the line down to 



Qottma, ooi ftomlhenee, ij ndlways already made, connect Bbflilb 
New York. The oppoMols of a railway to Albany always refer to Ihw^ 
competition of the steamboats on the Hudson, as msurmoontaMe. Now by 
stoambaat the ihrtrngh trateller can only be ddivered either way b e two M i 
Aftany and New York at a lo$s of the vfkole dof and fo^i of the nextj he-- 
sides the ^enses of laying m>er^ which may all be estimated at 91 50 to 
each ofdiiuiry traveller, and more to a'bosiness one ; therefi>re, if die steam- 
boat carried for notking^ this extra e3q>ef|se must be entailed, and woiili 
amply pay the railway in summer, and in winter it conld have no oppositiod, 
beinf aiways^ able to make the trip between these great centrat basinesa 
pomts ir fi^e er six hoars: On the Erie canal there is now annnally taken 
in tolls #ito — ^in'freight fw&and a kalf—vad in passage money one mlllioa 
of doHars, or in all abont.^ and a half mOlions of dollars, between Baf- 
fido'and Albaiiy, » distance of 963 miles. Now were the railways on this 
Mne allowed so to adjust themselves, a^to- do this large business^ I believe 
they coaM de it all*, at a.good proit, for three millions of dollars, or effect* 
ing a* saving of the present entire freight, of ttoo and a Ao/f millions of del'' 
Ian, wick greater aiccommodfetiim to the immense business on the line of die 
canal and raikoad^ themselves, by not restricting it to a part of the yeir 
only. Any reform'of this sort^ may do to specokte^pon, with little hops 
now of its^being ever effected, the contrary interestr having too strong a 
hold, besides an impenetrable ignorance of the comparative nvmts of theae 
improvements generally, which cannot be suddenly dispelled. Both these 
obstacles^ in* the community which it most benefits, have done their worst to 
frnstrate the Reading railway, but it has now attained a safe position, and at 
an outlay of say eight millions of doUars, wOl, in its* way, represent the 
most formidirf>le engine of tranqxirtation in the world, A vast dependant 
pepttlation, on the anthracite coal fields of Pennsylvania, should be ever grate* 
fbl to it, for having fteed them entirely from the monopolizing gripe of the 
(lannlfT^ and with the all pervading economy of which the railway system is 
the source, to the poor man in particular, we should all be eager to lend k* 
a: purinng hand, r»ther than imitato Mn Ellet in underratmg its capacity 
and ks useluiness. F. 
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NOT£^ ON PRACTICAL ENOIHEERINa — HO. 6L 



The suspension bridge of wve aerosa the Schuylkill, al Phihde^ihk^ 
Mr. C. EUet, Jr., engineer, offers an- admirable illostration of a position as- 
Bomed in the last number : that the employment of engineers of education 
and experience to project a structure suitable to the locality, and adapted to 
its objects, would be attended with vast benefit to aU interested; the commu^ 
mty as well as the proprietois. The patentee of some particnlar mode of 
coastmctKHi reeommends his plan in all skuatuxis, and, to take the most h- 
vorable view ni, the case, let us suppose a Inidge on Howe'»plan, the best 



piMilei Amerioui bnlge, te tfccBpy tbeipkeeof the mampmidoKkbatge H 
Fairmouiit It is unnecestaiy to dnw amy ccmipariioiis — the statement of 
the case is mere than euffioieDt 

The cost of the wire bridge is eaid to have been miier $00^08: lees than 
hfUf the cost of the wooden bridge, which was burnt down ; but, never hay- 
ing seen any other than newspaper reports, I am unable to ofier any re- 
marks on the subject, beyond statmg that a saying in first cost and subsequent 
annual expenses will generally resuU from the employment of competent 
mea Besides this, I hold that neatness of i^peamnce, and eome little de- 
gree of Juurmony with sunounding olgects, should not be neglected : indeed, 
Il)elieye that diese wiU— in the generality of cases--foUow, to some extent, 
a judiciously projected bridge, without m any way kcreasmg the cost 

Every traveller must have noticed the deplorable etntetures on which he 
ofien enters a beautiful village, and which, not unfrequently, disfigures its 
most populous thorough&res. Here is an immense amount of employment 
which the profession should secureto itself,fl[nd which in other countriesforms 
no small part of the business <^ the engineer. In this country, however, 
where bridges are more required than in any othei;, and whexe limited means 
atrongly indicate the pvopiiety oi ascertaining the ^capability and cost of 
different plans, all is left to ohance, and in place of adorning, die bridge is 
only too ofien the only dmwback on the scena For example, the lattice 
bridge across the Hudson, at the city of Troy, is in many positions of the 
spectator a complete *^ blur," in a view otherwise rather interestin|r. Ntv 
merous instances will suggest themselves to the reader, and I will only ob- 
serve, that any engineer who will take the trouble to study any particular 
site for a bridge-^ the span only 40 or 50 feet — will almost invariably 
strike out some particular plan, wlncSi, in his opinion, is superior to all the 
others he has considered ; taking into consideration the nature of the trafilc, 
the amount appropriated, the quality of the timber and stone and the sur« 
rounding scenery. H^Hthout exactly regarding this as the best possible plan, 
it uriD, in nme cases out often, be vnperior to the off-hand suggestions of an 
engineer of &r greater pretensions. 

• The numerous bridges on the enlarged portion of the Erie canal offered 
■nnaeious oppcnrtuiuties fiir improvement in these structures, and the experh 
enee acquired on Aat work imi, AnBuimAf demonstraled the want of more 
eCeisnt and tasting bridges. It is impossiUeto conceive anythmg more in- 
eongruous than the new bridges generaUy. The abutments are beautifully 
eonatrnoted of cut limestone, and aro snrmouated by a lattke bridge boarded 
and shingled. The abutments are not only permanent but costly, convey- 
ing no idea of limited means or even economy ; the bridge itself is unsight- * 
ly, perishable and combustible, and together they form a capital specimen 
ofthe ^ shabby-genteel" in eiigineering. Tildng the cost of abutments and 
superstructure togetiier, weahonkl have had a sum sufficientto have adorned 
dl» route of the canal with a great variety df bridges, superior to the present 
snbtnrea m dofabiUty, economy of repanas and appearance, if in the iumds 
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ct oampt&Bi pBtmm ] the 8ek«]rlkiU briife, alroriy laiamdlO) i»fll 
fieieBd7explamni3i;iiiettiiiiig. WtththettBeepdoB of ike bridge at Utka,4fr» 
signed by Mr. Whipple, engineer, I do not know of any ottempC to mtcodoct 
a bridge substantially new or differing from those in ordinary use; 

Mr. Wipple's bridge consists of a flat cast iron polygonal arch, from which 
the roadway is suspended by vertical wrought iron rods, stiffened yertically 
by similar rods crossing each other and acting as struts as well as ties from 
their shortness. The strings or tie-beams are replaced by iron rods, so that 
the floor beams and the plank are the only perishable parts. The details 
are very neatly arranged, the bridge is remarkably stiff and may be easily 
rendered, practically speaking, fire-proof- Still the effect is not what it might 
be. A circular or elliptical arch would have looked better, and being of 
cast iron, a reasonable degree of ornament would not have added to the cost. 
But this might have prevented its adoption ^ m toto" by the canal commis- 
sioners, who, reckless of expenditure, have a most democratic dread of any 
design which can, from any cause— even simple beauty of proportion — give 
pleasure to,^ or elevate the feelings of, the beholder. This principle hae 
been carried out to Some extent on the Croton water-works. For example, 
the great arch at Sing Sing, built of granite in the best manner and at great 
cost, shows how much may be done towards reducing the architeetnral effbct 
of a structure where the magnitude of the span, the nature of the material and 
the surrounding scenery conspire to produce a work which should do honor 
to the nation and to the profession, a praise which all must accord to the 
^distributing reservoir," though built mainly of rabble masonry, and of the 
simplest fenn 

The distinguishing characteristic of English bridges is that the timbers 
are all, or nearly all, subjected to compression ; American bridges depend-., 
ing generallx on a string or tie-beam. Now, where it is diflicult to keep 
the grade high enough to clear floods^ the English pkn of placing arches 
beneath the roadway becomes impracticable, though I still think that ^re- 
is vast room for improvement here, not excepting Mr. Howe's very credita-, 
Ue arrangement of braces, iron rods and abutting blocks. 

It is commocv in Europe to peve wooden bridges, and I belieiie the bridge 
mthe dtf of Providence was paved, and fimnd to answer weU. Whece the 
traflic is great, the plank wear out &st, and a thin coating of loose grttre) it 
very injoriotts, by admitdag moisture and heat to the plaak and preventing 
nvaporatien. If the plank be covered, the moteriaJe should be put oft in md" 
ficient quantfty to prevent the percolation of the water. C^ railway bridges 
where the roadway is not suljeeted to the a^^ion of wheels and' horses' hoofr, 
a thick coating of gravel and tar does very well Where the frame work 
of a bridge is not covered in, it is a good pkMi to put on two or three eonfs 
of paint and sand which serves as a protection in some degree against ire 
as well as against the weather. ^ I look forward with mueh interest to the 
resu&s of Kyan's, Earle's and Pajrne's process for presenrmg tknber, end tt 



■■> ni »)y i|| |w w ' fa *iufew tf 'i»»ba#riBtMd»te<tthwiwhwmt<MMdfr 
gree. Tbo biidg« repiSBCBled ia iba *omL 
cjil wu designed ia ihe autumn of 1841) 
and built during the Ibllowiag winter, to 
replace a ktiice bridge deatroyed by fir& 
Tbe BpaH ia 70 feet, the rise 16 feet, out 
•ide wtdtti9er«M. Then u«-4 wehM 
IS by 30 inches, formed of 10 two inch 
flanka, planed, coveted with vegetable tar, 
aiLd bolted together with 2 tbree-fourtht 
inch bolts every 4 feet The vertical rods 
of one and one-fourth inch iron, and 
the arches and fioor are braced horizon- ' 
tally in tbe usual manner. The aintnge- 
mentofthe floor timbers is not good, hot 
H cotoffiied to toit the design to cer- 
tain dunenaions of material on hand. 

For eoginee, eicceeding 7 to 6 tonea in 
««gbt, the aichea abonld be 24 inchet 
doep, and with the mou suilabla dixnen- 
siona of hmgitudiQ&l and floor liiidim, 3 
arches would be auificieut Ibr 10 oi 13 
ton engine). It will be seen al a glance 
that the great difHculty is to give suffi- 
cient stifibess in the centre. The abject 
I to guard against fire, and the arch- 
ea and strings were to hate been covered . 
ivith sheet iron. They were, howe¥M, 
protected by three eonla «f paint and aaad, 
snd with the heavy coTwing of cbty and 
gmvel on the floor, the bridge is tolenbly 

safe from the incendiary — a more formidable, and pertwpe more fraqtteal 

eriemy than the aparka from the engine. 

■ Arches built in this manner have a strong tendency to rctein their form. 
During the erection of the above bridge a sudden rise in the river disturbed 
tbe centering and forced the archea back at the springing, increasing the 
span as it were, but on restoring the centering to its position the arcl^^ 
sprung bttct to their original form with great violence. Though buih' in 
the plainest manner atid of trifling span, the efieci ia greater than can well 
be believed without inapectioo. Tbe uae of plank arches is of old date in 
this country for suspending the road <vay, and there are iioe specimens of 
large arches of plank under the roadway in Weale's bridges. The arrange- 
ment of the spandrels ia however difierent, aod I believe the arches described 
abovff were put together in a more snbstaotial manner ; no wooden pint 
were used, the plank were only ten Incbea dtick asd well plaaedaad fiiinly 
b«hed tiqcethei wiA«« Mt 
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TUstiUgielMS lilde^T Ao'thntil, itiureiiperioriaappenaiieel» Mf 
wooden bridge i ba#e teen, Admits of coottdmrabie omameot and k well 
adapted to sites, where ■ctviliaation has had sufficient time to prodsce its le- 
gitimate effects on the taste and feelings x)f the commmiity. 

New Yorky January^ 1844. W. R. C 



TAMAJBM <3fF BAO^WATS. 

When Mr. EUet first advanced fak unheard of docttBie, proposing lo 
make the cost of railroads and their fixtares, with an eye to the busineas 
which Chey were likely to obtain — urging the propriety «f making little 
roads Tor little business, and large and strong roads for a heavy trade— « very 
learned critic assailed the monstrous idea in your Journal of Jannary Ist. 
}842. From this TsJuable paper I copy the foUowing paragraph : 

^Stffl anotharm mmi wci n bmj be made betwesn the Sdnirllill euud,^ltich costt 838,- 
000 per mile without boets, end the Phih>delphi» and PotteYiDe nihkay. which costs $60,- 
000 per mOe, indo^ng camand mottre power. Is it not this tdditioiuB cost wludi makem 
it the snpeiior and cheaper woik of the two 1^ 

It will doubtless be giattfying to yoor conrespondenty to learn that this 
great railway bas an^^meoted its su p eriu i ity , smce that periodi to the amount 
«f 999,000 per nfle. The present eoat of the railway appears, by the com- 
pany's last report, to be no less than 97,110,895 51, or, in round numbers, 
$70,000 per mile. * 

Its great merit was its great cost h has increaadtkii merit in ike brief 
space of tuo years fifty fer cent 

The road is not yet finished, but the cooqmny have just obtained a loan 
of $1,000,000, with which they hope to complete it This sum, added to 
the interest now unpaid, and the current year's interest, wffl add $4,500,000 
la the present coat of the work, or, in reand numbers again^ $16,000 per 
aille. This is equiraleot to an addiliooal increase in the merit of the road, 
Imt Ae present year, of 38 per cent Its merit, accoidingly, at the end of 
this year, will be simply tifaX of having cast $03,000 per adle. 

Verily, Mr. Ellet was ^behind the fge," to use the language of your cor- 
leapoodent, and the Rfndnug railroad company are &st ccmung^ip with the 
age. ** 
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We commence the publication, ip this number of the Journal, of a very 
extensive series of tables for calculating quantities' of excavation and em- 
bankment These tables will be completed in the next number, and will be 
followed by a general description of the mode of calculating them as wcQ 
as a rigorous investigation of the principles on which they are founded 
They are prepared for different slopes and bases. The transverse and lon< 
gitndinal Ihclinations of the ground are also allowed for 

When complftpd, we shall, if sufficient induceaMnt ofier, publish them 
in pamphlet farm, far the convenienoe^thoae whomi^ desire to have them 
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aepaiateiy, and we believe that they will fi>rm a valuable preeent to the meia» 
ben of the proftflnon, who will aiao duly estimate the skill and ioihistry i^ 
the gentleman by whom they have been calcaiated' and arranged. As it is 
our intention tb make die Journal as usefuT as possible to the engineer, we 
cheerfully contribute the additional labor and eiq^enditure iacvned on our 
part, in bnaging forwaid these elaborate tables. 

We cbMrfblly ^ve place to the report of the SehuyUdlt Na?igUioa^ C i imp M y , exfaftil- 
ing the leaah of their operatume for the peat year. This company has been many yean 
•in ▼eryaucoewtViI operation, and ita sleek wu at one thne erteemad the moat pvodoDtivelA 
the couBtcy, having paid, we befieve, hx several yean about 20 per eanl. per anima^;. of 
Uus, however, we are not sore, as this is the fisit of tiieir reports whidi has co^ andtf 
our observation. From this report it appears that the cetopany are enkigiag the capacity 
of the canal, to enable them to reduce th^ tells still more, and thus retain theeeal tnde, 
for which, the Reading railroad has become a omnpeiitar* Coo^Mtition in bmineas, whife 
It often produces general good by ^reduction of expenses common to all,'the poor as wefl 
ae the rich, *not unfrefuently opentea disadvantageously to individuals ;. and such has ft»> 
bably been die case- in this instance, as the stockholders in this eanaleonpaay now noebe 
only six per cent, on their investment instead of 15 or 20 as fimnerly t but theeempelitiiMl 
of the rattread has vedneedthe coat of tianapoitalion of eoal film Poltswitle te^l^^ 
fall one dollar per ton, thus effecting an annual saving to the oensaaaBn of oeal In ftii 
country, of at least one and »-half millions of dottais a year, ft does not, however, kj^ 
low, that the canal is to lose its business because the raiboad obtaine a portion of tba eoil 
Uade— ftr otherwise—as their competition alone, if no other cause o p ae at ed, would pcoduet 
ft^ large increase in the eonsumptian. In 1834 dicee was 996,099 tons of coal duppedfiott 
Pottaville; the past year, 1843, it hasexoeeded680i,0Q&tons,ertreUed inline yeank Of 
course ^there wiU be a continued increase in thebusiness, which will require both works to 
extend their means Snr accommodating it ^ and our greatest apprdienaion is,, that they will 
not be able,, at present rates of transportatioD, to keep up the competition and give the 
shardioideri a fiir return fiv their investment; and would say to the maoagns of both, 
conyanies, caa» to a &ir price, say $1*40 or $1*50 per t<Mvaad then let your maliy he 
which shall g^ most bnainess at that. 

RSPORT OF 1^ SOHUTLULL KA^OATION COMPANT TO TBB 8T0CKB0L^Bll& 

The president and managers of the Sehnylkilf nayigation eompany, re- 
spectfully submit to the stockhoMers their annuatrenort for the year 1943) 
which has just ended. 

He unmial lateness of the spTiiMp)revei^ed the opening of die naviga- 
tioa imtil the lOlh of April ; after \i^ueh it continued nnmierr u pted and 'm 
excellent order until closed, in December, for the winter. The supply of 
water has been good^ rendering unnecessary a resort to the ample stores con- 
* in the resenFOurs. . 



I. — OF THX STATE OF THE WORK^.. 

The works genlrally are in good ordes \ and the repairs recmired this 
winter are not heavy. Throughout the line of 106 miles,, from J?oft Gar* 
boa to Philadelphia, the works are much more substantial tl^aa forn^erly, 
having been greatly improved and strengthened within the last few years, 
while the canal banks have attained great solidi^ W time. The wooden 
poitions of tl\e mechanical structures are the prinoipal causes of expense fer 
r^ifs. 

The new dam recently erected at Fairmoont, under the authority and at 
the expense ot the citjr coraoiation, to roplace the aid one,. wUch had slood 
twenty-two yearS| andhad become vesy balqryi^iB^Sicdkiitpeceitf W9rl% 
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aid leliftTes the company s navigation, for more than five miles, from Ae 
injury caused by the aefective and sunken condition of die old dam. 

Tnat pool has been the most defective part of the line, and has been the 
cause of more trouble and expense to the boatmefti than any other. As the 
water could not be drawn down to deepen the channel, the construction of 
Coffer dams hcts b^en required ; and in former years several portions of the 
pool have been thus improved, so as to give a depth of five and a-half feel 
when the river is at its ordinary stage. During the past season, shallow 
{diices, amooQting ia the aggrefate to the length of 52,288 feet, have been 
thus de^iened ; and it is bebeved that the boatmen will hereafter be able to 
paM through this pool with the same MeiMty as the rest (A the Une. • 

Mott of the dams on the lower part of the Sohnylkill, where the river is 
large, have been rebuilt by the company within a few years, in the most 
sofaatantial manner, and so as to ^e an increased depth of water. During 
the past season it has been the pdicy of the managers to maintain the works 
in the most efficient state, at as small an expense as the length and importance 
of the line, and the large amount of mechanical work upon it would permit ; 
and they ^ink that they have succeeded to a grati^ing extmt-— as ms great 
Induction, amounting to 9^1,064 33, in the annual current expenses for re* 
■airs, salaries, and lock-tenders' migeis will indicate ; which has been ef- 
fected wkhoot impairing the efficiency of the pc^e of the line, or the means 
fef the rapid pMsago of the boats. 

The new outlet lock at the cross-cut, fonrteen miles from the head of the 
works, has been completed this season. The foundation vtras laid, and the 
eut stone walls carried above the level of the pool in 1641, when its com- 
pletion was postponed. This is now accomplished in the best manner, over- 
coming a lift of twelve feet t^o inches, which formerly reqtdred two locks. 

li OP THE TRADE OF THE PAST SEASON. 

The toll on coal has been retained at the rate of five mills, or half a cent, 
per ton per mile, at which it vras fixed in 1842 : and the tolls on most other 
articles at the former rates of three and four mills per 1,000 pounds per mile 
—although some have bewi transferred from the higher to the lower class. 
The highest class at the rate of six mills, which contained but a small amount 
of tonnage, has been ^Hshed, and the articles placed in the other classes, 
80 as to simplify the classification. A uniform toil of two cents per mile 
Im been charged on all empty boats, but no toll on any boat when the cargo 
vmch it carriol paid a toll of five dollars oj upwards. ' 

The total tomiage of articles (kMen^ig the river, exceeds that of 1842 
tg^ tea per cent, in which there is a^lac^ increase of grain, salt« lumber 
1^ iron* • 

The total tonnage of miscdlaneous articles deseeniing the river, exchid^ 
ing coal, lime and lime stone, exceeds that of last year by thiiteen per cent, 
having increased from 46,392 to 62,425 tons. This increase is mainly in 
grain, fiour, iron and nails. Ih lime and lime stone dqfcending, there has 
Seen a felling ofiT of 15,328 tons, which is owin^ to a temporary fiuctudtion 
in the general amount of the trade in those articles. 

The quantity of coal brought down this season is 4^,058 tons — which 
is nine per cent less than the trade of last year. This diminution has been 
eaused by diverting a portion of the Schuylkill coal trade from the natural 
ohasael of the Davi|B[atioQ, and forcing it upon the Reading railroad; which 
has' been effected to some extent bv those having the control of that work, 
by means of h scale of prices fer below what is known upon any other rail- 
foad, and which has been repeatedlT varied and reduced, for the apparent 
Imrpdse of direftiBg theeoai trade from the canal. 



Mtpm of Hm a y^ y ft iM ffmrig^im (hmpmif. # 

MutwifthfttandiBg this exttaordinairy eompetition, tbe pecuniary results of 
tkii year's business loive been highly gratifying, and they may be briefly 
Matod as followa: 



Amount of tolls received in 1843, $360,724 3d 
** Rents " 19,070 25 



Reoeipts, $m794^ 

Deduct exfiaaea apd intevept, 177,573 46 



Surplus, 109,291 17 



Current expennes for ivp^iis, salaries 

and lock tenders' wages, ^71,856 67 

Expenses completing new lock at 
cross-cut, 5,093 06 

iBt^trfst aoepoxit, lOOJeagTR 

Expenses and interest, 177,573 46 



Leaving a surplus of 9102,221 17 from the business of 1843, after paying 
expenses and interest, and completing the new lock ; which i^ more than six 
per ceaL upon the capital stock of the company. 

The reduction of tolls upon the Union canal has increased the ^onnage 
ieriTed frem that source. 

The ineeme received from rents is $19,070 25, being 92^070 25 mo^e 
than the estimate given^in the last annual report '; and the company possesses 
a large amount of valuable water power, still undisposed of 

The whole number of Schuylkul canal boats in use in 1843, has been 
about SOO^of which 770 have been registered as passing the Fairmount 
teoks. Of these, 278 are covered boats, adapted to the direct trade firoAl 
Pottsville to New York : 434 are open coal boats, and 58 lime boats and 
miscellaneous. ' ^ ' , 

Tike dirocl tirade to New York amotmts this year to 119,072' toin, taken 
tfaiongh the Delaware and Baritan canal, consisting of 2,045 boat kiad»-«- 
«v0iagiiig 56 tons 13 ewt each. 

Ill* cap THE FINANCES OF TWR COMPANY. 

The present amount of the loans of the company is $1,791,020 19 ; and 
^ annual interest accruing upon them, $96,533 70. Of the $300,000 
loan of 1887, $120,000 have been paid off in the past year, and the residue 
extended until the first of January, 1854. 

It has l^een the fortune of this great work, from its commencement to the 
present time, to meet occasionally with obstructions and difficulties, calling 
m patient fortitude on the pan of the stockholders. 

During the last two years, the state' of the trade, the general prostration 
ef credit and confidence, together with an extraordinary competition, occur* 
ring at a period when loans were falling duf^, which under ordinary circum* 
SCancee could have been easily renewed^ have obliged the board to apjdy the 
reveaae of the company, diminished by the reduction of the toll, to the pkf^ 
ment •f debt ; and tnusthetwo year#)iave necessarily passed without a ditf- 
dead, though the income afforded an annual surplus of more Qssti sk pi6t 
aent. There could be no heeitiuion abotit the obligation so to apply the re- 
venue. The debt due was a demand of justice, to be paid to the utmost e5^ 
tent of the company's means. The stockholders have b6rne this privatbn 
vMi their umiaf firmness ; and the profits which have been disbursed by the 
company, since th9lst of January, 1841, besides paying all current charges 
and interest, and $105,089 71 for new work, damages and real estate, have 
redueed the permanent Mi. of die company $321,156 08, and the annual 
interest $17,202 30 

Thus in 1841. the pennanent debt was .... 62,112,176 £S 

Wow Sis only 1,791,020 19 

Difference, -.-.-. S321,1M 08 

In Sept'r and Dec*r, 1841, the interest payable was equal to per annum, $113,796 00 
1>?owitis - - , - . ^ - . . 96,583 70 

Difference, * - $17,962 » 



m R^ori tf ike Stk f i^UiU NtMgtiHm Cp«fM^ 

Eteh flhaie of stock has therefore been relieved from a debt to the 
cf to 64, and it intrinsically worth tO 64 more than ^ weald have been 
if sach payment had not been made ; and the saying in the annual intereac is 
equal to more than one per cent, per annum upon the whole capital stock. ' 

By reducing, at the same time, the current expenses,., these two items, (in- 
terest and expenses,) ^rmerly amounting to 8224,506 a year, are now, wbeR 
the aocDunts are similarly stated, but 91712,460. 

if the revenue of the year 1644 should be equaf to that of 1843, and the 
same q^stem be pursued, there will be a further reduction of the perraanenc 
debt, so that the capital stock and debt will be inade nearly equal, dnd mH 
amount together to about 93,360^000, and the annual interest wiU be Authar 
reduced. Whether or not this course wiH be the most expedient, must de» 
pcod iqpon future circumstances. If it should not, still there will be an an- 
nual appropriation to a sinking fund, for the payment bf the debt, suffieiem 
to extmguidi the whole e^ it in a reasoaabie time— an end which oi^fat 
steadily to be kept in view. 

A loan of 9153,887 10, at six per cent, will beco'me due on the Ut day 
of Deeember, 1844 ; and a loan of 9141,100,^ five per cent, on the Ist of 
Jannary, 1845; and an ordinance has been prepared, and wiH be suhnutted 
to the stockholders, to give to the boiiid of managers the necessa r y power 
to provide for these loans. 

IV.— OF THE CAPACmr OP THE NAVIOATIOir. 

Hie total tonnafife transported upon die Schuylkill navigation siaoe ir was 
fiist opened for public use, is near^ equal to eight millions of tcHU ; and the 
line has been in better working order during the past season than ever be- 
fore. The waters of the river, which nature constantly renews, do not 
pmsh in the usinsf, like artificial roads. 

In the year 1841, inr^ weeks, the canal earned 737,517 tons, which kr 
the usual season of 3& weeks, would be equal to 800,106 tons. And this is 
&r below the capacity of the existing navi^;ati<Hi, the present practical lin^ 
of which may be estmiated at about a milhoa and a half of tens descending 
and which may easily be much increased. 

The work is a public highway ; the boats upon it belong to individuals ; 
and aa^ o^^. <»t wmg very moderate tolls, and conforming to a few simple 
regulations, is entitled to use it, all tiroe8..and in such way as may best suit 
his convenience. This has made it of gr^at importance to the counties 
through which it p os s es , and to the people who live along its borders, who 
lM.ve K>und in the canal a most valuable home market for meir produce. At 
the ^ame time, it has left the company without the power of regulating the 
rates of freight, although they have larcefy exercised their ri^t of reduc-^ 
iag tbo teUs. For several/ years after Uie canal was opened^ the load of a 
esnal boat was about 35 tons, and the time required for a trip from Pottsville 
to Philadelphia, and Back, was about two weeks. 

A large part of the boats now carry 60 tons : and the trip is ofte» made 
in eight dayt. The inereasjng of the loads, and the shofteamg of the time, 
are both important elements m reducing the expense of transportation*. The 
former is mainly doe te* the increased depm of water, and the latter to the 
doubb'ng of the locks, and the improvement of the towing paths. Omaid- 
erable improvements have also been made in the construction of the bonts. 

The load which a boat can carrv beinc; equal to the difference between the 
weight of the boat and the weijght of Uie water which it diralaces .when 
i0o£»d, the lightest boat other things being equal, can carry thelargesr loadi 
Mbny persons interested in the coaT trade, having expressed a stroi ^ Jeiift 
that a boat adapted to the Schuylkill navigation uiouU be built of ii^n, aev* 



turn, 

yal ttockhoUen mibtcribedio the foodfer thepurpose of Im^ 
Mat, wkich Iia\been done by L P. Morris A Co., of this city ; and the boat, 
which is of good model and rei^ .substantial, has made a successful trip to the 
coal region and back : but as me has proved to bebut little lighter than a 
good wooden boat of similar dimensions, her tonnage is not materially more. 

CTo be eoatmiMd.) 

MmHUuotive Railway Carriage. — ^We are informed -that a machine of 
IfaSs d/atcAftiiim m in me upon the Loimti tni Croydon nilway, havii^ been laldy made 
tat Mr. Gbegwy, the lendent en^eer, by Mr. George ElnglAnd, enginner, weH known as 
the inventor of Uie natant tiaveteng sciew jack, and other nnpoitant mipovements. The 
machine h light and eligant in anpeaiance, and wiO canr seven or eicht perMMii at the 
nt» of eighteen miles an hour, it was pfooetted'oa Monday week by Mr. Roberts, dep- 
uty chairman of the Croydon company, and Mr. England, the myentor, from the New 
CnMB Station to the Dartmouth Arm»— a distance of Oiree miles m> aninolined plane of 1 
in 100, in seventeen minutes, and upon the level line at the rate or twenty mihas an houif. 
U is intended t9 be used by Grcgory and his assistants to traverM the line, inspecting any 
iiqiairs or other w<Nrka ffoing on connected with the lailwav ; and wiU, in our opinion, tie 
fimnd particularly userol ibr this purpose, and more espedaUy so in connectiDn with those 
woiks upon the line which it is necessary to cany on during the nl^it. We have no 
dbubt that these machines wiU come into general use, as thev will effect a considerable 
saving to<the ctanpuif inthe expense of lunning an engine for the purposes which they 
will supp^. We hail with pleasure anything calculated to reduce thi^ most important 
item in railway accounbH^4he locomotive expenses. — [Railway Times.] 

Stuffing Boxes. — ^A great economy in the tallow usually required ibr stuf- 
fing boxes IS effected by enarcUng the rod by a piece of sheet brass, the joint being a d»- 
•gnnal ouiu and the bottom edce turned up all round like the brim of a hat. This bmss 
'me is packed with hemp at t& back, and extends firom the bottom of the stuffing box to 
within uttee Quaiten of an indi oft he top, so as to admit of the gland being tightened, and 
the upper edge of the tube is bevdled off, so as to pvevent the packing from catoUngupan 
it. Tnis improvement is due to the engineer of the Tagus, in which vessd it hks been in 
miooessfbi operation ibr many months ^tst ; its effect is u> keep the piston rods in the best 
pOMihlfi condition, and to effect a saving of thre»-fimrths ot the tallow. — [Afrixan] 

English Locomotives on the Continent — In Germany, says a Leipzig 
paper, exchiaive of Austria, there are 180 locomotives of English manuncture running. 
Of these, Messrs. Robert Steohenson & Co. made 81, which are distributed over ti lines 
of rmlway ; Sharp & Co. maoe 49 which are mnntiiff on 10 lines ; Turner db Co. made 
11 ; Rotkwell, 10; Langridge A Co.. &; Forrester & Co., 5 ; Kirtly, 5 ; Tayleur db Co., 
1; Bury'd&Co.,4; .Fentond&Cp.,d; Gaskc!l,2; Rennie, 1; Hawthorn, 1; Total 180. 

Heliz PropeHer. — Some account was lately given to the Paris Academy 
of Sciences of ttmerimeiils made with a helix mp^Uer on the Napel^ The 

engines were of 190 horse power, and the remuts were that she wc^ 20 lOknots an hour 
by steam atone in eafan weather, and that hi avoyage fitum Havre to Cherbourg, and titom 
C^ietfaonig to Southampton, against ti strong iiorth wind and hea^«^ Ae went, with 
her lofty mast, from 8*7 to ^ knots an hour. CTnder the same cbcumstanees, toe io» 
forter a&flges that or^Bnaiy paidles would not have exoeeded 5 to 6'knots. WHhtheae- 
aistance tf the wini she went (9 1-3 aikd 13 knots in theeea. The itoorter also affiroM, 
tk«t this Teasel, the Napoieoli, lieat the Ptato, itted wiA the Aiehimedean screw, half a 
kaManlmur; anlditt|heFlutobeattlM AriShimedeaniieaTly alumt^anhoc^. Oreoone 
rhMH!>fons<his Ntpetom woifld beat the ArtUnedemi 1 1^ knots an hour.— [Hsrapa^V 
Jouteal^ 

Profitable Patent — -The MKning Journal remarks ^t it is a curious 
ftot in sdentilSc disooTeir. that the most profitable invention that vrie ever patented in this 
or any other country aoaasntally arose out of anap^jBksation toGovemment to admit sugar 
ftr Agricuhund purposes. The goTemment applied to Mr. Howard, the accompliiSed 
'Cheomt, brodier to the late dnke of Norfi>lk, to try some experiments Ibr the purpose of a»- 
eeitaining if sugar oould^ so effeetnally adnteerated that it could not be again converted 
4nto,culinary usCs. For this purpose hejnixed all kinds of noxious materuus with it, bat 
the question remained whether they oould be again sefxuated, and in the experiments to 
Moertain this, he disoovefed that not only nould theybe separated, but &e sugar was better 
•adpoier. Oitt of this anaeHoward^ patent fcr sugar refii^nff and the use of Umvm 
pM; the ammal nett meome of which, hem fioeaees gmnted £r Us use, at the rate of la. 
per ewt,nBldbg in Mra^yMn^weea £90,000 and £3(^000. One house hi Condea 
alone fiai £4,000^ anmua. 
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EEPOftT OF THE PHILADEU'HIA AND &EAJDIN& EAgJAlP OOmPANt. 

To the Stock%older$ of the Philadelphia and Reading Railroad Companf. 

The finances of the coo^may at the cooimeneemeiit of the last year were 
in a state of great embarrassment * 

The first object of the managers was to raise a moderate sum of money, 
4)n a temporary loan, to discharge a per centage of the pressing claims on 
the company, and to pay cash for expenses and further construction. This 
was done. The credit of the company was sensibly improved, and large 
reductions were made in the prices of wages, and of materials used on the 
road. 

Owing to the fact that the shipments of coal had usually been discontinued 
about the 1st of December, and not resumed until about the 1st of April fol- 
lowing, the quantity of coal transported in the months of January and Feb- 
ruary was small. In March a material improvement took place, and in 
April the trade was only limited by the engines and cars, want of aaditioBal 
track and turnouts, and the wharf accommodation then possessed by the 
company. 

To provide these additional fitciiities for the increasing transportation, to 
repay the temporary loan, and to continue the gradual discharge of pressing 
claims on the company, a loan to the amount of $500,000 was obteined in 
Blay last, on an issue of bonds secured by a mortgage, as authorized by the 
stockholders 10th of June, 1836. 

In July, owing to the additional machinery on the road, and the greater 
•efficiency of the track and wharves, the coal traffic was still further in- 
creased, and since then has been rapidly enlarged, as the annexed statement 
of transportation receipts will show. 

Accompanying this is a report of the superintendant of transportation, 
giving statements of the various expenditures m his department ; and also a 
report of the engineer of the road, of the expense of repairs of track, bridges, 
etc, and its present good condition, both of which exhibit a very satis&ctory 
state of efficiency of the road and of its moving power. 

The experience of last year's operation on the road having so entirely 
confirmed the opinion of the importance of an entire double track, and an 
extension of the wharves at Richmond, a successful eflfort has been made to 
Accomplish this ol;jeet by the negotiation of a loan to raise the sum of one 
million of dollars, for which the managers have agreed to give the bonds of 
the company, secured by a new mortgage, to be xnade payable in 1800 ; in- 
terest at six per cent per annum, and convertible into stock at the option of 
the holder. Measures have been taken to complete the work at the earliest 
possible period. When this is done, and an additional number of cars and 
engines, which are also to be provided, are placed on the road, this gteat 
work will be powerfully effective and capable of doing a largely increased 
business : and it gives me pleasure to add, that I have foimd a strong desire 
among the dealers in coal, produce and merchandize, to avail themselves of 
the use of the road, if extended &cilities are given them for transportation. 

In the month of A^rch last, a temporary m^^tga^ as collateral security, 
was executed to cover the amount of 9212,635, which will be due in Jtoie, 
184&, for the 450 coal cars and 12 locomotive engines fbmiahed. 

When the loan of May last was agreed on, it was deemed expedient and 
yropw br the managers to increase tmU mort^^Kge to an amount which would 
raise such further means as might be required to settle or pay off still more 
of the floating debt, and enable the company to make such further improve- 
nients on the road as were needed^ accordingly, the mortgage was executed 
to cover the issue of two hundred and twenty-five fhiwiff*"^ pounds sterling 
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bonds, aid aix hundred thousand dollars of dollar bonds, payaUe in 1800^ 
with interest at six per cent, and conyertible into stock at the optioti of cIm 
holder. Of these, Uiere has been issued for sales and as collaterals, 
Of sterling bonds, - * - - £157,000 

Of dollar bonds, .... #251,500 
leaying now on hand, in possession of the treasurer, £68,000 of sterling 
bonds, and 9348,600 of dollar bonds, for any purposes which may be required. 

I submit herewith a statemoit of the liabilities of the company made by 
S. Bradford, Esq., secretary and treasurer, which, baring increased materi* 
allyover that of last year, calls for the following explanations. 

The critical position of the company in 1842, ana the unfinished state of 
the road, oblis^ed the managers then to raise mone^ at great sacrifices, for 
which bonds have been issued the past year, accordmg to their agreement 

The improvements on the road, and general extension of its capacity and 
moving power, which has been going on through the whole of the past year, 
have necessarily materially increased the items of ^ construction account," 
and << locomotive engines and cars." 

The still large amount of notes payable," notwithstanding the ver^ con- 
siderable sum paid this year in cash, is accounted for by a large portion of 
the judgments represented in last year's baliance sheet and part of the loan 
due in 1848, being this year merged into ^ notes payable," and by numerous 
settlements with contractors, and for land damages, etc., which, till this year, 
it has not been in the power of the company to make an adjustment o^ now 
ktrgely reduced. 

The *' bonds and mortgages on real estate" existed previous to the last 
year. To represent the true cost of this property, the amount is now charged 
on ^ real estate" account 

The "drafts payable^' have been reduced from $102,170. on December 1, 
1842, to $26,955, 1>ecember 1, 1843, which will soon be liquidated. 

1 have to state that a seulement was effected in April last of the large 
debt to the trustees of the bank of the United States, at a gain to the com* 
pany, of $75,000. 

The officers and agents of the company in their respective departments, 
have fiilfilled their duties in a manner which has been gratifying to me, and 
I trust that the general management of this important work the past year, 
daring which it has been raised from a position of great depression, to ito 
present efiective state, will meet the approval of those interested in it 

Very respectfully, 

Januarf 3, 1844. John Cktder, President 

To the President and Board of Managers of the Philadelphia and Read- 

ing Railroad Company. 

Qentlembn — The following report of the operations on the road, durin|r 
•the eleven months endin^^ November, 30th, of the presait year, of its busi- 
ness and its machinery, is respectfully submitted. 

The business of the roe^ in its most important feature, the transportation 
of coal, has been almost wholly dependant upon, and proportional to, fte 
increase of track focilitiee, and of machinery, engines ana cars, furnished 
for that purpose, during the present year. 

In the last report of the general superintendant, of December 31st, 1BC2, 
there were on the road, at that date, 1130 coal cars, and 16 coal engines ; 
these numbers have been increased to 1502 coal cars, during the months of 
May and June of this year, and to 30 locomotive engines, adapted to hauling 
coal, between the months of June and September, 1843. 
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Statement A will show in detail the force of machinery at present on the 
toad. 

The qtiantity of coal hauled oter the road to June 90th, hefore the ma- 
chinery had been increased to its present force, and the track and wharves 
made more effective, amounted to 02,099 tons ; since which time, to the 
present date, a period of five months, the coal tonnage has risen to 166,613 
tons^ making a total of 218,711 tons of coal transported to market during 
the eleven calender months ending November 30th, 1843. 

The efficiency of the road in passing, with expedition and safety, coal, 
freight and passenger trains, moving in opposite directions, has been very 
materially increased by the completion, in July bst, of 10 miles of double 
irack, extending fiom Baumstown to one mile above Reading. 

Statement C exhibits in detail the expenses of the transportation department 
of the road, and statement D, the apportionment of these expenses to/the 
several items of business on the read^-coal, freight and passengers. 

It will be observed, from the latter statement, Uiat the actual cost of haul- 
ing coal from the mines to the Delaware, including^etuming the empty cars 
has been, during the year, but 46 cents per ton. This has been much 
higher than may bo calculated on for the future, for the following reasons : 

Ist The inferior quality of constructran of most of the coal cars built for 
the company, owing, in a great measure, to the haste with which they were 
constructed, causing an unnecessary frequency of accident from breaking 
axles, etc., and a serious increase in their repairs. 

fUL The comparatively small and uncertain business done in the early 
part of the yecu*, which consequently increased the cost of carriage per ton, 
from engines failing to obtain trains from either end of the line, and running 
in some cases with loads below their allotted compliments. 

3d. From the expense, direct and indirect, attending the employment of 
12 new engines, built by the Locks and Canals Co., each of these being 
placed in the heavy business of the road, immediately on being put together, 
and, on several occasions, failing when on duty, from defective arraogemeDta^ 
and qaality of some of the lighter gearing. 

4th. From the short period, (the last three months only,) during which, 
there has been employed a new system of working the road, by which the 
maximum efiect of all its machinery and track fisxilities was obtained, with 
an evident economy resulting. 

5tlL The greater proportion of light six wheeled engines, in the first six 
ttiottha of the 3rear, compared with the whole number in the latter part ; the 
farmer hauling lighter trains, and consequently increasing the cost per tott 
of coal. 

Lastly. The greater experience gained by the year's working of the road 
and its machinery, pointing out where improvements or alterations may be 
made with advantage and economy, in either the general features or mmute 
details of the important work under your direction. 

From the above considerations, it ia confidently believed that the eost 
ef hauling coal per ton, during the ensuing year, 1644| will not exceed 40 



On a Gompariaon, it is found that the receipts from passengers for the, 
present year, amount to but 77 per cent of those of 1842. This felling ofi^ 
Aowerer, has been materially checked by a reduction of the rates of fer% 
wkkh took phce on July 24th last, since which date the receipts have in- 
cteaaed to 89 ner cent of the same period last year ; having been previoue 
to that date only 60 per cent, of the receipts of that year. 

The passenger feres now charged are 92 60 aiyi t2 00 for the 93 miles; 
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A HiU graster iBcrMiae of patseoger tetel and receipts may be oanlidaol- 
ly andcipatfd daring Ihe ensuing year, and for the future, when the knr 
rates of &re now charged shall have become more extensively known and 
circulated. 

Alterations are now making on some of the light four wheeled passenger 
engines, which will increase their speed by some three or four miles an h(Hir 
at a trifling expense ; which, when effected, will allow a more fevorable 
comparison with other well constructed roads in speed of passenger trains — 
an important object to this road. 

It may be stated, as a gratifying fact, that notwithstanding the very heavy 
amount of tonnage passed over the road during the past eleven months^ 
56,554 passengers have been transported without the slightest personal in- 
jury to any one. 

ay reference |o statement A, it will be seen that the company own ai 
present 39 locomotiv0, engines, built by the following makers : 

8 pmenger and li^ fieifffat enginei. made by Braithwait &> MiUner, T oafai. 
13 ooal eogiiiesi mioe by LodCB and Canals Co., LoweH. 
3 " " Eastwick d& Harrison, Philadelphia. 

2 " " Wm. Norris, Philadeli^ 

5 " ** Newcastle Manuftctimng Co., Newcastle, Del 

S *< *< Dotteror dt Co., Reading, Pa. 

6fight" ' " M. W. Baldwin, P^adelphia. 

1 nur wheeled with yeitical boiler to bum coal, nude by Ross Winaps, BaltJitmre. 

39 

All of which are at this date in good running order, or undergmng soch 
light repairs as to be ready for service on the road at two da3r8 notice, with 
tb exception of oae of the new engines, now altering with a view of folly 
testing tne use of anthracite coal for fuel 

Conveni^ce and economy will both render the successful resuh of this 
experiment most desirable, although several previous attempts to bum this 
fuel wiU> advantage have been att^ided with an expense and inconvcnieaoe 
which, in some cases, deranged the business of the road. 

The undersigned is aware of the importance of introducing this foel upon 
a road which (tepends mainly upon the coal trade and the coal region for 
its support; but has been unwilling to expose the road, while workuig 
smoothly and passing a heavy business over its single track, to that incon- 
venience whicn has hitherto m most cases, on this as well as other roads, at« 
tended such experiments. 

It is hoped and believed that the attempt will eventually succeed, and all 
that skill, experience and ingenuity can suggest, will be done to ^ect thia 
most desirable object. 

The tonnage of the last eleven months on the Readinof railroad, with all 
the disadvantages of a want of sufficient machinery earl^ in the season, id- 
ready exceeds that of any double or single track railroad in the country, and 
it is believed, that of any single track railroad in the world. 

It amounts, as per statement B, to 317,277 tona 

Although material reductions will be made, as before stated, in many kerns 
of the expenses of the road, for the coming year, the undersigned may y«t 
solicit a c(miparison of the expenses of the department entrusted to his char|[e, 
with those o! other railroads, considered the best and most economicaDy 
managed in the eastern States. 

It will be' found that the average expense of ten of the most impoitant of 
Aese railroads is six per cent per mile over that <^ the Reading railroad, 
while that of only thru is lees — each with a tonnage supposed not mor» 
than one-tenth of that of this road. 



PkSmidpkia and ReadSi^ Bailroai Rtptri, K 

The avenge weight of loadlBd coal traiBfl dowvAe road daring Che pair 
eleven months, inclu&ig the cars, haa been ^299 tons, ^V^l to 49^ cat» 
loaded with 3^ tons of coal each, or a nett weight of 161*9 tons {^2Si40 lbs.> 
of coal U> each traint The average weight of empty coal trams up the 
road, for the same period, has been 121 tons, equal to 60^ empty coal car» 
of 2 tons^2 cwt each. 

The gross expenses of the truisportation department of the road are ex- 
hibited in detail in statement C. It is proper to state, that 8<mie portion of 
these expenses were necessarily larger on the c9minencement of a busiuess* 
of such magnitude, without the required iicilities for carrying it oa — such 
as turn-outs, track room, machinery and workshops, and supply of water to 
water stations. A very considerate portion riso of these expenses may be: 
considiered permanent, and are but slightly increased by a business double or 
treble that hitherto done on the road. Among the latter expoises may be 
enumerated the repairs of road-way, salaries of officers and agents, station* 
ery and printing,^ hauling across Schuylkill bridge,, wages of watchmen,, 
eoal for offices and stations, wages of depot hands, in part, materials for do* 
pots, water rents,, etc. 

The experience gained by those m charge of the several departments of 
the road, will prove most valuable to its business for tSe future in decreasing 
its- expenses and adifing to its facifities. 

The expenses for the coming year will show a oonsiderable saving in 
several important items^ which may here be alluded tO: All the brass east-* 
ings and coppersmitb work of the une are now done al the con^mnv's work- 
shops at Reading, under the superintendance of the foreman,, of a nucb 
better qualihr than were before purchased elsewhere,^ and with a saving of 
two-fifths of the expense. 

Babbit's* patent friction metal has been introduced very successfully into 
til the running gearing of the engines, as well as the car boxes, with a sa- 
ving of friction, oil and wear and tear. Ray's patent spring is now OMd al- 
together on the road, with a saving of one^ourth in weight and expeasa 

A considerable proportion of the repairs of coal cars was on account of 
axles, mostly of inferior quality, breaking on the road. An arrangement 
has iMaea made with an eminent manufacturer of these important articles, by 
which axles of a most superior quality are fitmished at a trifling advance 
npon those which have proved defective,^ with which the latter are replaced 
when found necessary. 

It is believed that great advantages will result to the road by using she et 
iron coal cafra, one of which is now building by the company. It will weigh 
But 2} tons^ will carry & tons of coal, will last ranch longer, cost less for 
repairs, and diminirti the cost for carrying coal abouf 20 per cent, by the 
greater proportion of useful to useless weight. 

An economy is also anticipated in the use of steel axle journals and chilled 
east iron boxes, in the coal cars, by diminishing Miction and the quantity of 
grease required. 

Oa reference to statements^ and D, of the expenses of the road, it will 
be seen that the sum paid the State for tolls and motive power, over ^e 3^ 
miles of their road, during the past eleven months, amounted to it2,384 5T. 
To this must be added the expenses of hauling across the Schuylkill bridge,. 
and extra conductors, watchmen, etc, making a total of $13,670 07 for me 
eleven months, or $14,912 80 per annum. 

The cost of conveying a passenger firom PottsviBe to the junction with 
the State railroad, 80^ miles, has been, during the past year, 38|^ cents, io' 
eluding/ pay of engineer conductor, fireman, fuel, tallow, water, oil, lepaiia 
of engme, tender and cars. 



PmUdelpkia and Reading Railroad Report 

The amount paid to the State on each of these same passengers, for use 
•f the 2\ mtfes of their road and motive power above, is 13^ cents, besides 
die cost of hauling across the Schuylkill bridge. 

The cost of haulinsf coal over this road, from the junction of the Read- 
iag railroad to Philadelphia, not including repairs of cars, is 14}- cts. per ton. 

In conclusion, it may be confidently stated, that the future prospects and 
Yahie of the noble improvement under your management is most encouraging. 

It stretches from the most extensive anthracite coal region in the Unit«i 
States, to its second city in populajtion and importance. 

The supply of the material constituting its chief dependence for tonnage 
18 inexhaustible, and is mined by a hardy, enterprising and rapidly increas* 
ing population, and can pass to the Philadelphia market by no snorter or 
more direct route than the Reading railroad. 

In the carriage of its coal to tide water, it is assisted by the power of 
gravity overactiBg in the required direction of the descending trade, through 
a fiili of &90 feet, and so spread over the 94 miles, that the power of the en- 
gine.in taking back to em^ .r.», is no mo« .a^ed d«m w^en hauling the 
previous tram loaded over a level. 

The length of the road allows neither more or less than one good da^s 
work per trip of 94 miles to all hands employed on the train, and therefore 
secures a maximum of economy in the item of men's wages. 

The article carried cannot be stolen, lost or destroyed ; and even in cases 
ef accident, it is taken and used by the company at cost price.- 

The valley of the Schuylkill, through which this railroad passes, is one 
of the richest in the State in fertility of soil, mineral and agricultural pro- 
ductions. Iron in every stage, from the ore to the bar, lime stone, grain, 
flour and all the produce of the farm and the forest, are within reach along 
its whole route, and, with the accompanying travel, contribute to its revenue 

Its ability to command and transport the whole of this trade will go on 
increasing, since every year presents new improvemoits in the management 
and machinery of railroads, tending to their economy and efficiency. 
All which IS respectfiiily submitted, by your obedient servant, 

G. A. NiooLLS, 
Sup. irons, mot. power and machinery Phii. Read, and Poits. raiiroad, 

Reading, Pa., Nov. 30, 1943. 

Statement A. 
Amauni of running machinery on the Philadelphia, Reading and PoUi- 

viUe raUroad, November dOth, I84a 
^6wbeelcdeiigiiMa,fiK»Alltol33-4toii8. 1590 4 wheeled eod eui. 

13 8 wheeled pneemget etn, 
2 4" " " 

^4 " beggage « 

20 inaU. 

Engines andcancoittntctedfiir.Dotyetd^ 
livered — 1 locomotive engine, of uie heaviest 
gUm, for I^dlt mde, ham Newotftle Maim- 
ftotwingco; 8l open freight car track bodies 
to be Qkounted as covered can. 

Statement B. 
Cf amount of business on Vie Philadelphia, Reading and PoUsville roi^ 
road,Jor the first eleven months of 1843. 

TViUl amount of coal tnnsported in tons of 2240 lbs., 218,711 

" mdze. " « 2000 " 17,534 

• •* tonnage for nsc road, rarth, rails, stone, sillsj pipes etc. 2000 lbs., 54,787 

TdCii tonnage of road, in tens of 2000 lbs., 317,277 



7 6" " " 10 1-2 to 12 1-2 " 

8 4" "all 8 4-10" 
J^ 4 " foruflc of anthr. coal, wt. 10-43. 

39 fai an. Above wdghts m running order. 

189 4 wheeled tmck msigfat can. 

18" " « 

16 4 " covered, " 

2 8*' " " 

ioTlnalL 
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Tolal Bmufter of panengen transported, .... 56,564 

» ** imlw trmveUed by tke MUM, • • . • %457,4S9 

Equal to, ia tluoogh pawengcra over whole length of road, * « 96,4M 

GroM reoemte fiom mMenger travel, • - • «< . $71,895 31 

" " neiffht on meichandixe, . • • _^)^^ ^ 

" « '^ coal, - - . - 278,840 90 

" '< transportation of United States maO, • • 5,500 00 

" « all other Bouroes, - - - - - 156 51 

8394,318 49 
I>ediict debts outstanding, due company, Not. 30th, 1843» • 9,1 23 10 

Kelt receipts of road for 11 months, . - - - 8385,195 39 

Statement C. 
Gross expenses of the transportation department for the first eleven months 
o/184a 

RUNNING ACCOUNT. 

Wiaffca of enguieen, conductors, breakmen, etc., • • 34,449 21 

Fuel, 15,554%8 cords wood, ... . 36,182 44 

Oi^, 6,796 1-2 pOlons, - - - ... 4,375 81 

Tallow and laM, ..... 3,006 73 

Columbia raihoad ezpnses, amount paid State, - • ' 12,384 57 

** " hauling across SchuylkiQ bridge, 1,010 00 

Jff^^^ng cars in Broad street, .... 884 84 

Loa<£ng and unloading wood and freight, • • 2,221 85 

Renewals of articles for coal trains, ropes, lamps, etc, - - 1,106 64 

Cotton waste, - • • - 364 15 

Goods damaged, stolen or lost, .... 103 13 

Coal broken on road, and used by company, • . 698 28 

Soiidry small items, - - - - . 1,227 73—97,0(89 87 

WORKSHOP ACCOUNT.— [See statement E and F.] 

Wage* of mechanics, at repairs, engines, cars, etc., - - 23,058 05 

Barlroo^steel and other materials for do., - - 9,828 68 

iron and brass castings, and copper work, ... 3,443 06 

Timber for repairs, enginsa and cars, - . • 1,600 79 

Coal for stationary engine and smith's fires, • - 786 44 

Sundry smaU items, . . . .* 566 51— 98,383 « 

V DEPOT ACCOUNT. 

Wi^es of depot hands, pumping water ($4,460,) watchmen, ete. 

(91,804 50,) cutting wood, tending freight, etc., - • 18,650 38 

BiUs of cutting wood, .... i,333 51 

Coal for water stations and offices, 148 1-2 tons, - - 610 06 

Water rents, - - - - - 255 00 

Taxes on property and real estate, ... 334 73 

Sundry small items, materials, etc., ... 607 97—] 21,781 65 

OrnCB AND SUPERINTENDANCB ACCOUNT. 

tPrint2iie> advertising, stationary, furniture, articles for offices, A rent, 3, 1 14 94 
Fees^r magistrates, law expenses, etc., ... 154 93 
Salaiiec of aU officers, agents, and clerks in department, - 13^369 36— 14,589 33 

Gam expenses of department for 11 months, - $171,633 73 

Statement D. 
Netl or actual expenses of the first eleven months of the year 1843. 
Tramraortadon of 318,711 tons of coal, from Pottoville and Schuylkill Haven 

to lUchmond, on the Delaware^ and to junction with State road, at 46 cts., $100,607 06 
Transportation of 26,424 passengers to junction State road at 38 7-lOths cts., 10,226 OD 
Tmnsportation of 17,534 tons merchandize,, between PottsviOe, Reading and 

other points, and SUte road, at 66 1-3 cents, - - . 11,660 11 

Transportation of sundry materials for use of road, including 40,484 tons of 

eartn, 1274 tons rails and iron for trade, 8,081 tons siHs and stone, 56 tons 

pipe, and sundries, amounting to 54,787 tons, at 5 cents, • . 2,739 315 

Sttperintendttice and salaries ofall officers, agents and cleriu, and coal agents 

at depoU, ...... 13,790 61 

Expenses on Columbia railroad and in Bioad street, - - 14,47f 91 

Waffes of watchmen at depots. .... 1,804 50 

Sundry repairs to, and materials furnished d^iots, - - 1,198 43 

pattemsi tools and sundries at worksnops, ... 1,500 51 

Owr. %iSfW9i 
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BmoAl up, •^^'^SS S 

Adflitioos and dteratioM of lowmotive engiaei, a» aand boMi» wa*tqHWi^ etc., ^SiS 
AlUmtwM and additwns to Riiwimg woriuhopH ... ^aS 

Maiung and fitting up machiaeiT for da, - - - % Sq « 

Biiildiilg and akeruig four wliceted into iixwhcebd tenders, - - i'?JS S 

Office cxp's, printing, Btationary, advertiidng, furniture, coal, rents, matenato, etc., ^,W» W 
Afl other expenses not cnumeiited, taxes, etc, - - - "^ ^ 

Actual nett expenses, . - - Sl64,549 M 

Add for materials on hand as follows: .^ — « ^« 

Wood, •?'?SS 

Iron, cast and wrought, and steel, . - - - l,igj w 

Iron and steel, made up, - - - • 2?I S 

Wheels and axles, - - - - ^ *g 

Engiae and car fires, - , • • - 370^ 

Copper WOTk, made up, ?hi f? 

Brass, lead, etc - - •- '„ - 22i iS 

Bituminous coal, - I " a • ^* " 1*2: 12 m«oj m 

Timber and lumber, - - ^'%^ - * .' - 34S 3 3— 7,W4 g 

ChMs expenses, - » '- - - .. «ni,633 TJ 

Statement E. 
Repairs of locomotives^ for the first eleven months of 1843. 

Costof an materials ^ised, iron, «teel, brass, etc., ... ^'l^ 21 

Wages of mechamcs, . - . - • ? 'o?a S 

Sttperintendance, oil, tools, paints, etc., - - - - 1,210 » 

Equal to 4 2-10 cents for each ton of 9000 lbs., • - • gl3,a9i 91 

DETAILS OP WORKINO OP IBOTS BMCnNEB. 

Total number of mfles run by heavy coal and fi«^ engines, - - 313,998 

Total number of miles run b^ light 4 wheeled passenger engines, • « 79,800 

Total number miles run, .... - 393,193 
do. do. tons hauled one mile, - - - - ^ 60,997,196 
Average gross weight of loaded coal trains down tfie road, exdusire of engine 

and tender, in tons, -.---. 999 

Average gross wei^t of empty coal trains, up the road, as above, - - 191 

Average gross weight of passenger tnuns, in tons, ... 9S 
<Stoaiitity of sperm oil used fly coal engines and tenders, per trips 0^90 miles 

vrilh above trains, in quarts, ----- 599 

<toantity of spenncmusM by passenger tndo engines, per trips of 90nM8es in qts., 969 

Total number trips of passenger trains, - - . . 667 

Statebient F. 
Repairs, and working of coal, freight and passtnger cars, during the first 

ileven months of 1843. 

COAL AlID FREIGHT CABS. 

Cost of all materials, iron, ste^ brass, etc, ... $S,617 19 

" timber and luinber, . . • • • 1^386 09 

Wages of mecbanies, - ^ • • . 9j|0l3 S§ 

finpflffaitendanoe, od, tools, yaint, etc^ . . • . i»30I 74 

Total cost, - . • _ • • ilMi9 99 
Or41-9cenU per ton of 2000 lbs. 

^ustber gallons oU used by fireight and coal cars, • • '^ • . 1,090 

io. Ibe. tallow to. do. - • • • 99,138 

PASSENGER CARS. 

jCost of an iron, tniber and materials, . . « • 9913 98 

*Wagis of meehamcs, ^ - - - • • - 609 16 

Soodry charges, glass, paint, vanash, etc., . * • • lOO 30 

Total cost. ...... $909 Ti 

Equal to o cents per each tSuough passtiigwr. 

NaBiber gallons oil usel by passenger cars, - - • • 9ft 

Number pounds taflow «sedDy do. - • « • 1,089 



fbr As Amerieia BsUfoad Joncwd and 

COOT OF TEAMSPORTATION ON CASJJJ8, BY W. R. CA8ET, CIVIL ENGINEER. 

T%e great olject of canals and railways is to reduce the cost of tran8po^ 
latioB to the lowest practicable limits which yield a reasonable income on 



Cosi of ItamportaUon tm CimaXf. 8^ 

tfie eapitftt inveeted in their constrtictiott. A correct understandingf of the* 
>jrates of toll requisite to ineure this fair retnm is, therefore, of yitat impor- 
tance. It is not strange that great difference of opinion should prevail as ta 
the cost of transportation on railways,, for the only road in the country built 
fbr the accommodation of a large business in freight, has been but a fewr 
months in full operatioiK Still its friends and jfbes have ventured t<^ prophecy 
its success and ruin wilL the utmost confidence. 

It is however strange that an equal difference of opinion prevails as to tho^ 
cost of transportation on* canals. The president of the Schuylkill navig^ioa 
company states, 

'^In the past season the whole charge for carryinf^ coal upon the Schuylkill nav^ga- 
lioD, including freight and t(^, has been less than one cent and a qaarter. per ton per 
miley and it may l^ materially reduced hereafter." . 

From this we may conclude that he looks forward to a total charge of one 
cent per ton per mile, the toll being one-half cent per ton per mife. At this^ 
rate the Erie canal would be a complete failure, and the Delaware and Hud*' 
son canal requires eight mills per toi^per mile, netl profit, to pay a reasonable 
dividend The Schuylkill canal must, therefore, have advantages of whici^ 
we in New York know nothing, having always ccmsidered the Erie caaal 
as xu)t only unsurpassed but unrivaUed by any similar work in its favorable 
location, small cost, moderate lockage, immense business, and, more thaft 
all, its rigorous monopoly. 

The Erie canal is 363 miles lon^, has 698 feet lockage, cost to this tima 
at least 910,000,000 ; ordinary expenses about 81,000 per mile per annum^ 
aad with extraordinary repairs and renewals about 8500,000 per annum. 

. fai 1840, there moved on the caaai 820,960 tons, the income was (less 
858/158 87 for passengers) 81)478,141 62=81*781 per ton. The averaga 
movement in 1839 was determined with precision, and was 154 miles. The 
freight that year was 848,007 tons. (Assembly doc. 1840, No. 306, p. 38.) 
Now 81-781-1-154=80*0115 per mile per ton of 2000 lbs.=01288 per 2240 
R>s. per mile=more than 150 per cent advance on the charges of the SchuyU 

kiH canal. 

154 
Again, 829,960x-^-=8639,069 20 

Less ordinary expenses, 363 

Leaving for renewals and interest, 8276,069*20 

or 2f per cent, on the low estimate of 810,000,000. This is however taking 
the ton at 2000 lbs., but the reader will probably consider the "reductio ad 
Hbstirdum*' carried far enough. 

In the elaborate report above alluded to, in which every thing connected 
with the Erie canal is tinted " couleur de rose," it is said, (p. 39,) 

" The actual cost of transporting a ton on the present canal, including everv ipeciev 
of texpense^exoept tolk to the State, is, cm Ae average, nme mills per n^ 

It is not stated whether this includes the profits of the forwarder, but it is 
lefe than the average charge of last year, which was at least \\\ mills per 
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miie per 2240 lbs. for Hour, the favorite chetp down freight oa Ike Erie 

But, neglecting this, we haire cost of transportation, 

* 009 ) ^ -0206 per 2000 lbs per mile, total averagt 
add toll, -0115 ^ ( charge at this time. 

The 25 or 30 millions to be expended in the enlargement will, aa its 
friends '^ fondly hope/' reduce the cost of transportation one-half; 

idd toll^ Sll5 J = I ^^^ ^' *°° °f ^^ *•"• P**' '°^'^ 
or -01792 per ton of 2240 lbs. This is the lowest estimate of the mem 
sanguine friends of canals in this State, it anticipates an increase of business 
boundless as the we&t, and a firm continuance of the State monopoly. 

The Delaware and Hudson canal is 108 miles long, and brought dows 
in 1842, 205,253 tons of coal, at a cost of $274,020 46, exclusive of toll. 
This is at the rate of 91 335 per ton of (I suppose) 2240 lbs., or -01234 per 
ton per mile. The statement of the company is annexed, and it will be seen 
that they receive very nearly 2} cents per ton per miie for the entire disEtance 
of 106 milee of canal, and 16 miles of railway. The "nett profit of the 
yeta k $196,051 51, being over ten per cent on the capital stock of the 
oompany." The cost of the works is not given, but as they owe the State 
$800,000, on which they pay a low rate of interest, it must be about $2,- 
000,000, so that the Delaware and Hudson canal pays 7} per cent on its 
cost, at the above rates and with the above business 



Statement of the expenses of the Delaware and Hudson Canal C^for 18^ 

To coal on h«ii4, 1st March, #104^70 00 

*«Miawffc«fti, 107^0 99 

** Railroad transportation and repairs, 115,756 85 
•* Froiflit of coal to Boodoat, 274,Aa(» 46 

" Caiuu repairs and superintendance, 77,078 91 
; ** Labor and expenses at Rondoat, 2l,7S8 G9 

*« Interest on Rtate slock, 38,500 00 

•• *• Compaayinoa, 4,020 00 

** Salaries, carrent expenses^ routs, etc., 23,227 63 
Balance, ^ 196,061 61 



Br rales of coal, 1781,109 9 

'< Canal and nukoad talk, SSiSM O 

" Interest received, SSJSIS T4 

" Coal on haid, t9MM » 



i9iK2,6tt2 04 
March 1, tSlS. Py balance, •196,061 fi^ 

Flour has been for many years carried from Albany to New York for 
12| cents per barrel, or 8} mills per ton per mile. It is now carried for 10 
cents, or 7 mills per ton per mile. Were the distance reduced from 160 to 
108 miles, the cost could scarcely be less than 7^ mills, or 50 per cent more 
than the forwarders on the Schuylkill canal are to receive according to Mr. 
S. W. Roberts, the president of the Schuylkill navigatkm company, and, 1 
presume, the well known engineer of that i^ame. On the Hudson thej 
have also a vast quantity of up freight paying one to two caits per ton per 
mile ; besides crowds of emigrants. 

1 confess my inability to comprehend that the Schuylkill canal should in 
any way rival the Hudson — as for exceeding it, a highly respectable miracle 
will be required to enable me even to entertain the proposition. It will be 
forttmate indeed if the present rivalry between the canal and the railway 
does not terminate in a case more appropriately falling within the jturiidic* 
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tkm of the patron saint of Pennsylvania — the Rev. Sidney Smith — th«i 

Tvithin the province of the engineer. 

A variety of minor considerations may he advanced which would make 

Ike case of the Schuylkill canal appear a little hetter ; the same may bo 

said, and to a greater extent, of the Erie canal. To these I may allude in 
^another numher of the Journal. 
• New York March, 1844. 
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(Continued from page .'il.) 

Orig^inally a depth of three feet was aimed at, in constructing the canab 
and pools ; but has since heen increased to four feet, and, in many places, to 
much more ; hut the shallowest parts must of course limit the capacity of 
the navigation. During the past season, the levels have been kept full, and 
one boat. No. 160, call^ the " President," came down, drawing 49 inches 
of water, and carrying 71 tons, 9 cwt of coal. 

In these days of keen competition in the coal trade, it is a matter of great 
interest to reduce the freights as much as possible, and this may most easily 
be' effected by increasing the loads. An enlargement of the canals and of 
the locks would be attended with great expense, and would require boats of 
different dimensions from those now in use. The question of accomplishing 
the same end by a more simple and less expensive process, thus acquires 
additional importance. 

It has been found by careful experiments made this season upon boats in 
use, that a good boat, when drawing 46 inches water, will carry 66 tons ; 
and that every additional half inch displaces one ton of water, or adds one 
ton to the boat's capacity of carrying. So that when the boat draws seven 
inches more, making 53 inches, or 4 feet 5 inches, it will carry 14 tons more, 
making 80 tons ; and, in the same proportion, a draught of 5 feet 2 inches, 
will carry 100 tons, which has been verified by actual experiment with the 
boat '* Wm, P. Cox," No. 472, which, having brought 64 tons of coal to 
Philadelphia, was loaded to 100 tons, with the above draught of water, and 
carried her cargo to New York. 

Seventy cents per ton is found to, be a fair price for freight from Pottsville 
(e Philadelphia, with a boat carrying 60 tons and a steady trade. Suppose 
the shallow parts of the navigation to be deepened a few inches, and the boat 
thus enabled to carry 80 tons. This gives an addition of one-third to the ton- 
nage, and reduces the freight per ton in nearly a corresponding proportion, 
for the boat requires no more force to manage it. Another advantage is a 
diminution of the number of lockages, anfd consequent economy of water fbr 
a given amount of freight. The same reasoning will apply to a greater in- 
crease of depth and tonnage, and it will no doubt uhimately be accomplished ; 
but the mark of 80 tons 'seems to be attainable without any large expendi- 
ture, and with many of the boats now upon the line ; and any increase in 
the column of water, in the shallow parts of the canal, will be an advantage 
to erery boat, by diminishing the resistance to its motion. 

With a view to obtain correct information in reference to the subject of 
deepening the navigation, the managers have directed the line to be exam- 
ined and sounded throughout its length, which is now in progress. 

In the past season, the whole charge for carrying coal upon the Schuvl- 
kill navigation, including freight and toll, has been less than one cent ana a 
qaa;rter per ton per mile, and it may be mater hlly reduced hereafter. 

Ijet utnow compare this charge with the expense of railway transporta- 
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tion as ascertaiaed from the experience of a series of years, in Enghiai, 
where wages, fuel and iron are ciieap, and where there is intense compeiitioB 
between the different ceal districts. 

An eminent Bni^lish engineer, by whom several important railways hvwe 
been constructed, Charles B. Yignsles, professor of civil engineering ia the 
liondon University, has recently given to the public the folUwing results : 

" The cost of carrying coals, at very moderate velocitiet, on the great coUiery nuhc^o, 
is about one penny (equal to two cents) per ton, which Bay be divkled into the fiMeiwa^ 
heads, m: 

EXPCNSE or TRAJraPORT OT 'COAL. 

DeciBdiora-pemiyL 
ijooomottve powes, . - . -88 

Waffona, - - • - -19 

Conducting traffic, • - - -OS 

Maintenance of railway, - - •> "Si 

General expenses, including local taxes, - - •14 

Per to9 of coal per mile, • - 1HX> or 8 da. 

*** The propoftioii of the oweight of the coal to tin gross load earned being as 3 to 

5. The expense of CMiry'ms goooB on the Liverpool and Manchester laflway, taken «n 

the average of seven years* uaffic, appears to be about two and a half pence ^afual to itm 

eeats) per ton per mile." 

This however includes half a penny for the expense of collecting and <fe> 
trvering the goods. 

The general results of English experience are thus tabulated^ and we 

may remark, that they agree very nearly with the calculations of the coil 

«f transportation on a' number of American railroads, as ^ven by Mr. C 

Ellet, Jr., eivil engineer, in his interesting essays on that subject 

"expense of railwat transport per mils. 
Passengers, at high velocities, - - Id. for 2 cental eadi. 

Coal, at very nocMrate speed, - - Id. for 3 cents) par ton. 

Merchandize, at 15 miles an hour, - - dd. (or 4 cents) ^ tan.** 

Thus the expense of carrpng merchandize, at 1& miles per hour, is twice 
that of coal, at about 6 miles per hour ; half of which difference is due to the 
increased velocity. So that to carry coal, at 15 miles per Iwur, woudd oast 
three half pence, or three cents, per ton per mile, without inclnding aaythnig 
for interest or profits. (See Mr. VignoW sixteenth lecture reprinted m tbe 
Journal of the Franklin Institnte for December, 1843.] In another plaee. 
Mr. Vignoles has observed, that he thought the proper railway dia/rgt smmld 
be double the coit for working ; which, for transportation, at 15 miles per 
hour, would make the charge six cents per ton per mile, or nearly five tunes 
the present charge for carrying coal upon the Schuylkill navigation. 

The spendthrift and prodigal policy, sometimes pursued upon railroads, 
soon after their first construction, of carrying heavy freight at high veloei- 
ties and at low prices, less by far than sufficient to keep up the business, soon 
defeats its own object, and comes to a speedy end, when the ability to acoh 
mulate indebtedness no longer exists. With the weight of the load, and the 
rate of the speed, the wear and tear increase in a constantly increasing ratio, 
until the road itself, and its costly machinery and carriages are found to be 
involved in a common destruction. Though this conclusion may not at fiist 
be strikingly apparent, it is just ns certain as the effect of over exertion attd 
high excitement upon the human constitution, and much more speedy in its 
result ; for a railroad, unlike the human frame, has nothing recuperative in 
its nature. 

Nearly one half of the Schuylkill navigation is constructed in the river, 
deepened and improved by art, and the gentle current being in the direction 
of tne heavy descending grade greatly facilitates its transportation ; so that 
the river may be considered as a moving road, the sur&ce of which is con* 
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•tantty renewed by the bounty of Providence, in sending the early and the 
teller rain. 

It is usual for eminent success to induce attempts at competition, and a por* 
tion of the increasing trade of the valley of the Schuylkill may for a time be 
diverted from its natural channel, but vour president and managers are fully 
convinced, that no land carriage can long compete with such a water com- 

f momcation in carrying freight ; and, believing that a judicious and firm ad- 
ministration of your affairs must lead to ultimate results which will both 
gratify your hopes, and justify their expectations, they have deemed it due to 
Tou to embrace a wider ran^e than usual in this annual report, so as to give 
m some degree the grounds of their unshaken confidence in the intrinsic 
value of your noble work, from which you may draw your own conclusions. 

» All which is respectfully submitted, 

SOLQHON W. RoBEftTS. 

January 1, 1844. PrendenL 

For tiM AoMrkan Rtilroftd Jovnial «ad Meehamet' Manarina. 

BALDWIN AND WIU T NBY^ S SIX DRIVER LOOOHOTIVB. 

Among the numerous improvements which have of late years conspivid 
to tlewUe the railroad system to the high degree of advancement by which 
it 18 at this time characterized, there is perhaps none more calculaled to m- 
eore 10 its projectors the award of well merited praise for ingenuity— «nd to 
the public a most essential benefit in the provision of an efiicient basis fiir 
the reduction of railway fiires, than the six driver locomotive engine recently 
designed and constructed by those enterprizing machinists, Messrs. Baldwin 
and Whitney, of Philadelphia. 

To the character for skill and perfisction of workmanship, which these 
ftttlemen have so deservedly maintained, by the construction of engines of 
in excellence of finish, a symmetry of proportion, and a judicious adjustment 
«f parts, unsurpassed by those of any other manufiicturers in the world, they 
have now added that of bold but successful innovators, in presenting us with 
« machine designed on principles, the application of which to railway pur- 
poses is entirely new ; and which, we may confidently assert, secure to the 
ayalem a meter at once more powerful, and less injurious to the road, than 
any other which has hitherto been introduced. 

This engine may justly be regarded as revolutionizing the railway sjrstesii 
at least so &r as relates to its application to the roads of our interior, or of 
€lher sections where the command of pecuniary resources is comparatively 
restricted, and where railwa3r8 must necessarily either be constructed with 
ksB regard to strength than those of more wealthy sections, or not construcled 
atalL 

The ability to avail ourselves of the total amount of adhesion due to the 
weight of the engine, and at the same time to introduce more than four driv^ 
ing wheels, in order to distribute the weight among a number of points of 
contact with the rails sufiicient to avoid injury from either abrasion, or too 
great stram upon a single point, has long been considered as a desideratum 
of paramount importance. 

For some years past, many eminent machinists have been engaged in en- 
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deaflroring to devise means for reducing the problem to A form that sIiobU 
be practically available ; but with the exception of the machine of Measis. 
Baldwin and Whitney, their attempts must be regarded as in a great measure 
abortive. The efforts of these gentlemen have at last been rendered success- 
ful by means of a happy application of the principle of the ordinary paraUd 
ruler, by which they secure the constant parallelism of all the axles, and si 
the same time allow the wheels to adjust themselves, to a considerable extest, 
to the various curvatures of the road. 

The connecting rods are furnished with ball and socket joints, which ad- 
mit of motion in every direction without strain. 

Careful experiments made upon one of our northern railways, for t]i% 
purpose of testing the comparative merits of these engines, and of others m 
common use, have shown conclusively that the former experience less resist- 
ance from friction upon curves than the latter, thus placing at rest one of 
the most formidable objections that had been advanced against the six drira 
engmes. 

A careful account was kept of these experiments, and I am pleased to 
feam that the results are in the hands of a member of the profession, vmiku 
whose supervision they were conducted ; one eminently qualified for the tadc, 
and who will probably arrange and prepare them for publicatioD in the Bail- 
road Journal. 

When the merits of Messrs. Baldwin and Whitney's engine become mofe 
generally known, I have little doubt but that it will in a great measure as- 
percede all others of prior construction, especially for the carriage of freiglit 
The number of drivers is by no means limited to six, but may be ii 
to eight or more if required. 

It would be difficult to convey a very correct idea of the details of 
stmction which constitute the peculiarities of this engine, without the use of 
drawings, which I have it not in my power to furnish at this moment, \mH. 
which I may prepare to accompany a more specific paper on the subject it 
a future number of the Journal. The more immediate object of this com- 
munication is to direct the attention of railway companies, especially thoee 
whose roads are not of the most permanent construction, to a machine emin- 
ently adapted to their purposes, inasmuch as it obviates that most ibrmidable 
t source of injury, and consequent expense, the too great weight borne upon 
each driver of the ordinary engines. 

John C. Trautwink, 



\Ve have frequently heard die improved engine of Messrs. Baldwin and 
Whitney spoken of by experienced engineers in very favorable terms, and 
have made quite an effort to obtain an accurate description of it, as well as 
a detailed account of its performance on the western railroad last 'fall, but 
have been imsuccessful in both ; yet, we hope soon to receive from the gen- 
tleman who has the minutes of these experiments, a full report of its work, 
in comparison with other engines worked at the same time ; and we now 
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call OQ the writer of the above communication, who is fiuniliar with the im- 
provements, and fully competent to the task, to furnish us with a descriptim 
accompanied by illustrations, of the engine ; that the numerous railroad 
companies in this country and Europe may, through this Journal, be informed 
of its excellence ; and the ingenious manufacturers — ^whose modesty ap- 
pears to exceed if possible their skill as machinists — ^may receive a remu- 
neration equal to their deserts ; and the travelling community derive the ad- 
vantage which is sure to result from reduced hres. We trust that we shall 
soon hear from the gentleman referred to, and also from Mr. Trautwine 
again. — (Eds. Railroad Journal.) 

engineers' and mechanics' pocket book. — ^BT CHARLES H. HASWELL, OmST 
BNQINEER, T7. & NAVT. 

We cordially recommend this little work to the notice of the profession, 
as containing, within the same space, more information likely to be useftd — 
and that information, too, more skillfully arranged — than any similar work 
with which we are acquainted. It is beautifully as well as conveniently got 
up, contains 264 pages of matter well condoised, with only half a dozen 
Uank leaves at the end, in place of being little more than a memorandoro 
book for the year, as is the case with some of the English works of this 
description. 

The tables are numerous and elaborate, comprehending very extensive 
ones of weights and measures, foreign as well as domestic ; of areas, squaret 
and cubes, natural sines and tangents, specific gravity, strength of materials, 
flow of water through pipes, weights of bar and sheet iron per lineal and 
aqiuire foot, etc We understand that many of the tables and formulas have 
been recalculated, by Mr. Haswell, who has spared no pains to combine 
accuracy with condensation — the great aim in such works. 

To the civil engineer, when away from his books, it will prove an invalu* 
able compani(m ; and here we will venture to suggest to Mr. Haswell, that 
a table of natural sines and tangents to minutes, would have added material- 
ly to the value of his manual to the railway engineer, for we do not remem- 
ber to have ever seen such tables in pocket form. Hassler's tables give the 
natural sines and cosines only, and they can hardly be called a ^ pocket 
book." A table to fifteen minutes witl, however, be often useful, and per- 
haps it did not fall within the scope of his project, to devote a dozen pages 
more to this purpose. We repeat that nowhere have we seen so near an ap- 
proximation to what an '* Engineers' and Mechanics' Pocket Book" should 
be^ as this little work of Mr. Haswell's. 

RAILROAD REPORTS. 

We are indebted — not to the managers^ but — to a firiend, for the eigfalh 
annual report, for 1843, of the directors of the Western railroad company. 
It came to hsnd too late for use in this number — but we refer to it for the 
purpose of saying to the managers of the various railroad companies, that 
wa believe they would promote their own, quite as much as our interest, by 



sending always to the Raikoad Journal one of the first eopiee of their 
ports when published. Have the other Massachusetts companies made iheSr 
annual reports yet ? If yea — ^where arc they ? 

We find in "The Civil En^neer and Architect's JoqidbI,'* fat Jannaiy 13th last, th» 
toUowing statements, in relation to the use of wrought and cast iron for bridges. Th» 
wrought iron bridges are after the plan of " the wooden lattice bridges of America ;" th* 
origin of which style, the editor claims for " the late Mr. Smart of Westnniiister whax^ 
Laii«beth." PosaMj this may be the fiurt — ^but if so^ the Americans have prabaUy mmim 
soniB important improvement upon the originaL Will those interested in the snbjeet in 
this country give up their claims— or will they furnish us their statement far pnMirataon t 
We should like to publish an accurrate account of their origin in this country, but moil 
T|lj upon those who posses the &cts to furnish them. 

The fbUowing papers were read before the Institution of Civil Engineen — Jaiuutij 9tfa» 
1844. 

* By Ci^. W. S. Moorsom, Assoc^ Inst C. E., descrqitive of a cast iron bridge OT«r th» 
Avon, near Tewkesbury, on the line of the Binningham and Gloucester railway. The 
nrincjpal novelty of this work, which was proposec^ and its ezecutiof^ superintended faj 
Mr. Ward, of Falmouth, is the mode of constructing the two piers, which were extemattj 
of cast iron in the form of caissons, each weighing about 28 tons; the plates composing 
eadft caisson were pU together on a platiorm erected upon piles over the site of the pier. 
the bottom of the nver Ming levelled by a scoop dredger, the caisson was lowered, and 
soaie day being thrown aromid the exterior, a joint was fonned so nearly water tight, that 
two smaU pumos drained it in six hours. The foundation being thus excavated to the n- 
quisito depth, tne caisson, which sank as the excavation proceeded, was filled with concnie 
and masonry ; cap plates were then fixed for supporting eight pillars vnth an entablature 
to which was attacned one end of the segmental arches 57 foet span, with a versed nne of 
5 feet 2 inches. There were three of these arches, each formed of six ribs of cast iron, ani 
tmi such pieta as have l»een described, the land abutments being of stone woriL joining the 
embankment of the railway. It was stated that this mode of constmction was fimnd to W 
more economical in that peculiar situation than the usual methed of fixing timb« cofliv^ 
duns, and building the pien within them ; the total cost of the bridge being only £l0,19il^ 
and the navigation of tne river was not interrupted during the progiess of uie work. Tim 
paper was illustrated by eighteen remarkably well executed drawings by Mr. Butterton. 

''A paper by Mf. 6. W. Hemans, Grrad. Inst. C. E., descriptive of a wrought iron lattke 
bridge erected across theHna of the Dublin and Drogheda lailway was then read. This 
bridge, which in construction is similar to the wooden lattice bridges of America,* only sub* 
stitnting wrought iron for timber, is situated about three miles from Dublin over an exca- 
VMtion of 36 feet in depth ; its span is 84 fbet in the dear, and the two lattice beams are set 
puallel to each other, rcsiting at either end on plain stone abutments built in the alone. 
These beams are 10 feet in depth, and are form^ by a series of flat iron bars 2 1-2 inches 
wide by ^ inches thick eroesmg one another at an angle of 45 degrees ; at 5 feet 6 inches 
above the bottom edge, transverse bearers of angle iron are fixed sinuhur to those noir. 
used for supporting the decks of iron steam vessels, and upon those the planking for the 
readway is fastened. The account of the mode of construction, and or the raising and 
fixing the lattice beams, by Messrs. Perry, of Dublin, the contractors, was given in detail^ 
and &e author stated that, although^t was expected that considerable deflection would oc- 
cur, wluch was provided for by formmg the beams with a curve of 12 inches in the centrt 
they did not sink at all even when heavy weights passed over them. The total oortof the 
structure, including the masonry of the abutments was £510. It was stated that this 
bridge had been erected by Mr. Macneill, M. Inst. C. E., in order to test the sonndnesB of 
tlus Kind of structure before he applied it in a bridge of 240 feet span to cany the Qi^ilin 
and Drogheda railway over a canaL 

* Tike orieinal inyentor of the lattice bridge, was the late Mr. Smart, of Weettninuter bridfe yiiMi, 
Lambeth, who many years since took out letters patent for the principle. — <E4. C. E. ^ A. JoamaL) 

wi»e—h— — i— I— if— ^M—i— Lmp«m— — B^i— — — —■— M^M 

CONTENTS: 

Tables— coMcal qOantities, 65 Baldwin & Whitney's six driyer locomotive, ^13 



Philadelphia and Readinf railroad report, 81 

Ctott of transportation on canals, 88 

Rsport of the Schuylkill oavifation— continiied, 91 



Eaciaeers' and MecWiies' Pocket Book, 
Railroad Report, 96 

Items, VB 



AMERICAN 

RAILROAD JOURNAL, 

AND 

MECHANICS' MAGAZINE. 



PMbliahMl Moathly at 2S Ch8]nl>«n.st, New York, ? 5 By GEO. C 8CBAEFFER, mi 

ftt 92 a-year, in advance, or 3 copies for $5. ^ }u. K. MINOR, Editors. 

No. 4, Vol. a } APPTT tfiAA * $ Whole No. 436. 

Third Seriea. { AfXtlLi, lb44. J Vol XVIL 

For thfl Arawirioan Railroad Journal and Moehaaies' Mafazina. 

COST OF TRANSFOETATIOJi ON RAILROADS. — ^BY CHARLES ELL£T| JlUy C E. 

(Gontinnad from page 8.) 

Wear of Iron Rails, — It was not my intentioa to deriate front the course 
which I had marked out as proper to be observed in the discussion and de-^ 
velopment of the important subject which I have attempted to exhibit, for the 
purpose of disposing of collateral points, or of refuting any objections that 
might be urged against my argument But the matter presented in the De- 
cember number of the Journal is of such deep interest to all concerned in the 
railroad cause, that 1 have been compelled to make frequent oral explanations 
and estimates, which could be more advantageously and more appropriately 
offered in their place in these articles. I propose, therefore, to recur briefly 
in die present paper, to the momentous question of the probable durability of 
the iron rails, and the pecuniary loss consequent on their destruction, for the 
purpose of presenting fiicts which it was my wish to pos^xHie to a later 
period. 

It is as impossible as it would be dishonest to attempt to promote the cause 
of internal improvement, or any division of that cause, by deceptive estimates 
or die expression of extravagant hopes. It is the duty of the engineeri as 
well as of the statesman, to look at things as they are, at this great system 
as it is. He must first recognize the weaker points before he can hope to 
fortify them. If companies or th^ir officers, fkil to estimate their exfiienses 
truly, they will inevitably fail also in their great objects ; and instead of 
bringing blessings and prosperity into the country, public improvements will 
continue to be, as they have hitherto frequently been, the borers of private 
ruin and public dishonor. 

The prevailing fault of nearly all writers on railroad policy is that of 
yielding up their judgment to the dictation of their wishes, and exhibiting the 
facts as all desire them to be, and not as we find them. Hence the proverbial 
errors of companies and their agents, in undervaluing th^ first cost of their 
work ; in over estimating its business, and underrating the cost of its main* 
tenance. Their opinions are but the picture of their hopes, and rarely de- 
ductions from an extensive and systematic in vesdgitioD, and a wide experieooeL 
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Bat W6 are now in pumut of troth and shall endeairor to aroil diii 

The railroad system is new. It is not yet twenty-fi^e years since the Uy- 
comotiye engine has been used with any decided success, and it is not fifteen 
years since its first empiojrment on lines of geneml and eztensiTe intarcoiirae. 

We have, nerertheless, much experience of the wear of iron rails ; fo^r a 
heaTy trade— a trade Tsstly inferi<»r to that of some of the canals of ihm 
country — ^is sufficient to produce great and obnous effects in a very brief 
space of time. 

We cannot seek this experience, however, on the great railways recendj- 
finished in England. These carry but litde freight Their business is 
nearly confined to the conveyance of passengers; and though they really 
transport many tons of parcels and costly merchandize, and make a consid- 
erable show of business, the actual tonnage, compared with that of some of 
our important canals, is insignificant Indeed, the public have not yet be^ 
come accustomed to compare the actual weight of the trade which is trana- 
mitted abng existing lines of railroads, and that which passes noiselessly 
through-the old canals, and there are consequently few who have yet formed 
a just conception of their relative magnitudes. 

The London and Birmingham railway has already cost about 930,000,- 
000 ; and was graded with a view to the heaviest traffic ; but the speed and 
accommodation which it ofiers are but slight compensation for the price <^ 
carriage at which they must be purchased. With all the labor Bestowed 
upon this work ; with all the outlay encountered to reduce the cost of trans- 
portation — the annual nett tonnage upon it is not greater tha/n five or six 
Vfeeki trade of the Schuylkill navigation. 

The Crreat Western road has cost some $32,000,000. The nett tonnage 
upon this line is still less than that upon the London and Birmingham. It 
does not reach 120,000 through tons per annum. 

But the traffic upon these works, light as the tonnage is, has been sn^ 
ficient, at the high velocity permitted, to produce great destruction. 

The former commenced with two tracks of edge rail of fifty pounds per 
yard, and wore much of it out before the line was finished. 

The latter commenced with a forty-four pound bar between London and 
Maidenhead, and had rendered it unfit for safe service nearly a year ago. 
The still heavier iron which they are now using is not, of course, yet en- 
tirely destroyed. But before this time next year — ^if my calculations do not 
foil — I shall produce evidence in this Journal, that a portion of these seven- 
ty-five pound bars, has also given way under less than 500,000 tons nett 

At present, however, I will confine myself to past experience, and en- 
deavor to ascertain from that what sort of expectations we have a right to 
entertain for the future. The new English roads have added but little to 
our previous information on this head ; but still we are not without a great 
deal of valuable experience ; and it is the duty of those who seek for truth, 
and who seek to exhibit it to others, to profit 1^ the best experience they can 
find. 
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In reference to the subject before qs, we Imow, 

Ist That some eight or ten of the railroads of this country, haye worn 
out the common half-mch flat bar, with an average aggregate trade of 150|- 
000 tons nett, drawn by locomotive engines. 

9d. The Camden and Amboy road has, in places, worn out an edge rail 
weighing about 40 pounds per yard, with a trade considerably lees than 
400,000 tons nett 

9d. The edge rail on die Columbia road, weighing 33 pounds per yard, 
hm not yet borae the passage of 350,000 tons on one track, and is nearly 
destroyed. 

4th. On the Boston and Lowell road, a 30 pound rail was so much in- 
jured, or so much weaked, as to need renewing and replacing before it had 
sustained the passage of 600,000 tons nett. 

6th. The Liverpool and Manchester road was opened in 1630. In 1835| 
tbe^Sff^ UffO iraeks of edge railsj weighing 35 pounds per yard, were de> 
fltroyed and renewed ; and the trade was less than 600,000 tons nett, on each 

irack. 

6th. In 1835, the Liverpool and Manchester company relaid the portion 
of their road next to Liverpool, with edge rails, weighing 50 pound per 
yard — or just five pounds per yard heavier than those of the Reading rail- 
road. Before the close of 1840, these new rails (weighing, I say, 50 lbs. 
per yard^) were worn out, and taken up, and substituted by two other tracks 
of iron, weighing 64 pounds per yard. These 50 pounds per yard rails 
were destroyed by about 700,000 tons nett on each track. So timt, in the 
brief space of nine years, this company destroyed four successive single 
tracks of edge rails with an average nett trade of about 300,000 tons per 
annum. 

Ml. The 64 pound rails next introduced on this road, were found to be 
$00 light, and a 75 pound pattern was substituted, which \& now theadopted 
weight These rails of 75 pounds have already begun to give way at \mr 
sound pkces-^^ injury ^showing itself chiefly in lamination and occa- 
sional splitting at the edges." 

8dt The Stockton and Darlington road, considered as a single track, has 
been ironed with edge rails from six to eight times. 

Business commenced on this line about the year 1885. In the year 1834 
the trade had reached 338,1M8 tons. In 1840 it had attained the extraordi* 
nary limit of 803,784 tons, and up to the year 1842, there had passed along 
the work a nett weight of nearly 6,500,000 tons. At that time six tracb 
had been destroyed, and taken up and replaced, besides the rails that each 
time were introduced, before an entire change of form was resolved on. 
How many tracks this patching may have amounted to, it is probably im- 
possible now to ascertain. The ears on this road ore very light and the 
veloei$f but six miles per hour. 

It is probable that each track of this road has sustained nearly 1,000,000 
ions; and with inch cari| and at such a modenUe qpeed, it is not im|^ 
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tOfS. ^ 

9th. The London and Birmingham 60 pound iroa which was deatrof e4 
bdbre the work was fmished, sustained about 360,000 tons on each trada. 
The velocity here was^ however, exceedingly greaty and the cars unnaual^ 

heavy. 

lOth. The nett tonnage on the Great Western road, which destroyed tlie 
44 pound iron, did not reach dOOfiOO tons of freight and passengers per 
track. The engines and cars are still heavier than those of the London and 
Birmingham road, and the average speed 25 miles per hour. 

Now, these are facts ; and this^ whatever it is worth, is experience. The 

intelligent reader must judge from the &cts, whether or not the cost of r^ 

newing iron ought to be regarded as one of the current expenses, or as at 

thing so extraordinary as to require to be excluded from the annual ohargaa 

altogether, and added, as is now the universal custom, from year to year, ta 

the cost of the road. 

But the rapid destruction of iron under the action of a heavy trade, and 

the measure which, in the December number, I have assigned to its durabil- 
ity on the Reading road, where the velocity is from ten to fifteen miles per 
hour, is now but &intly denied ; or, if denied at all, only by inexperienoed 
parties, and in anonymous communications.* 

A new view is accordingly taken of the subject, and the important ques- 
tion arises to determine the amount of loss to the company consequent on 
the destruction of the iron. I mean to offer no conjectures on this head 
either,' but refer to known and admitted facts, as a guide to my conclusions. 

I find in the last report of the Boston and Lowell railroad company — the 
only company in this country, which has renewed a considerable portion of 
a track of edge rails^ in one year, and published the cost — this foUowmg 
charge: 

1^ For labor and sundry materials, in taking up twenty miles of Oack laid 
with 36 pound rails, and replacing it by rails of 66 pounds per yard, ex- 
clusive of the cost of rail iron, $34,162 09." The year before the expend- 
iture for this object was 914,608, so that for changing 25} miles of edga 
rail, the company incurred an expense of $48,770, or 91,000 per mile. 

There are seventy-one tons of rails in a mile of the track of the Reading 
railroad, and the cost of taking up the old iron and putting down new, is, 
therefore, $1,900 for 71 tons = per ton, - - $26 75 

4 ton of new iron delivered in Philadelphia, will cost imder 

the present tariff, - - - $60 00 

The old iron is supposed to be worth along the line, per ton, 

about - - - - 25 00 

Difiference betweai the value of new iron in Philadelphia, 
and oU iron on the ground, per ton, - - $35 00 

* Sine* this was printed I bare reccired the lut number of tke BaUroed ^nrnal, in wbich I And my 
Tieir* «Dtirely di»p«led> 
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Tke ^Qit of chsnging the irpn track of the Toed will then be as foBows : 
8eveaty-oae toaa of iron, taken up and put down, at $96 75, 91,900 

Difierence between 71 tons of new iron bought at OOD,^ 04,260 
And 71 tons of okL iron sold at 025, - - , 1,775-2,480 

Seventy-one tons of new iron tranqK>tted to, ttid distributed 

along the line at 05, - - . 886 

CoB< per mile of changing iron, - • - 04,740 

This sum of 04,740 will be the araoimt due to the trade which will de- 
stroy the iron, or render it unfit for safe usage. I know of no iron which 
him yet withstood the action of a million tons ; and I know of no iron of 50 
ponnds or less, that is likely, at the usual speed in this country, to resist that 
weight If we consider the raib of th^ Reading road to be capable of that 
effort, then we shall hare 4} mills per ton per mile for the value of the iron 
destroyed by each ton of coal descending the line : or 44} cents per ton for 
the whole distance of 94 miles. By adopting the rates of speed of the 
Sloekton and Darlington road, it is probable that the cost of the iron could be 
brought down to 60 cents per ton, or near that limit ; but if the company 
adqpt the heavy cars, (7} tons when loaded) and powerful engines, and heavy 
.trains now contemplated, and continue the high velocity now permitted, the 
dastraotion of iron will probably be scarcely compensated for by seventy- 
five cents per ton. 

This is a calculation from such d^ as we are able to obtain. But was 
there ever a calculation of such work, which was not exceeded by the prac- 
tical result) One of the data assumes that there will be as many tons of 
iron to sell, as were originally bought But the weight will not hold out 
It is useless to inquire why ; yet we cannot spread 70,000 bars of iron along 
a road 100 miles in length, and beat them and roll them for one or two years 
and then collect them all again. This is a practical difficulty which must 
always be encountered under such circumstances. The calculation assumes 
ifaat it will not be collected ; and, besides, that the 140,000 bolts, and the 
TOjIiOO chairs to be distributed and replaced, can likewise be found again. 

Many visionary estimates have been made on this head, by parties of little 
experience in the handling of heavy materials, and in the performance of 
mechanical work ; but the fi>llowing practical facts are a great deal more 
forcible, and will be found to furnish data which can be applied with much 
move certainty than any speculative estimate whatever. 

The South Carolina railroad was opened in the year 1833 ; the trade 
averages about 25,000 tons. In the semi-annual report for December 31st, 
1838, five years after the completion of the work, we find the following: — 
^deduct the following expenditures, as being rather for permanent improve- 
ment than current expenses, viz : ^ 

Machiney, . - • . #26,888 12 

Spikes, ..... 4^ 34 

New rail iron^ • ' • - • ^940 00 etc. 



V 

This hint to the experieoeed render, is sjmptomatie of the 
next report, (June 90th, 1839,), from which I extract the fi)Uowing: 
^ Amount paid for rail iron in Charlesum, 9371,619 1% 
Less old iron fold and unsold, • . • 92»902 S7— i918^7» 8& 

CkMt of transportation of the same on Ibe Mad, and layng 

down, including spikes, . . ♦ * 74^400 OQ 

Nett cost of new iron^ ... 9353,176 86^ 

Here we perceive that the entire sales of the old iron (when it was all dm^ 
posed of, it yielded precisely $92,325 71,) exceeded the cost of pntling 
new rail in the track, but by some 918,000, while the nett cost of the 
iron, afler deducting the proceeds of sales, was 9353,176. Such is in 
what is to be expected. The old iron ioiU barely pa^ for puUimg dawn tk^ 
new, and the loss to the company toill be about equal to the cost of the nem 
iron delivered at the sea port 

A writer in the Railroad Journal proposes a scheme for the Reading rail- 
road to make money, by procuring rails free of du^, and selling the old mar 
terial, after it has been worn out, with the advantages of the du^. 

The operation was conducted under precisely those circumstances on die 
South Carolina road ; but the above balance will show that the qiecnhtion 
did not turn out so well in that case. Indeed I have known many instances 
in which the ir<m has been renewed, but I have never heard of a compaay, 
here or abroad, that found the speculation a profitable one. 

In the accoonts of the South Carolina road, the new iron is charged to 
<^ permanent improvements," (the old iron lasted jSve years) and the company 
recommenced vnth augmented capUaL 

I have but one word to add i^ reference to the durability of iron railSy 
soljected to the action of a trade like that of the SchuylkiU. I have already 
stated that if the Reading railroad company expect to obtain the whole trade 
of the canal, they must prep^e for the entire renewal of a single track every 
year ; and I now add, if the company carry 500,000 tons of coal dwris^ 
the present year, as they now propose to do, the new iron cannot be pint 
down, brfore that now on the track will be so nearly destrojred as to be n* 
safe. 

It is imderstood that this company has recently obtained an additional loan 
of 91,000,000. With this it is proposed to stock and equip the line, awl 
procure the additional track, and prepare for the conveyance of die whole 
trade of the Schuylkill. 

I therefore advance this additional proposition. Afier this money is ex- 
pended, and the company shall have put themselves, by its aid, in the position 
which they seek to occupy, they will neither, in the first place, be able to 
carry more than half the tonnage of the Schuylkill, and, in the second place, 
if they succeed in obtaining half the tonnage, they will not be able to engage 
vigorously in the business of 1845, without a new loan of a million of dol- 
lars ; and, finally, if they continue to operate through the present and die 
next year, they cannot engage in the business of 1840, withont another ban 



Cat of TVoMpprMtdii •» JitatfrMkb. lOt 

* 
xK. at least one millioii. In short, waiving all regard to intereat on their ca- 
pital, it is ivtfosiibie for ihem to carry the SehuylkUl coal trade^ without 
borrowing ont million of doU^n per annum: And when they cease borr 
roMring they must cease carrying. *I now dismiss the consideration of a 
road, which, in my opinion, was most unwisely commenced — which has 
been prosecuted in folly, and which can only terminate in disaster. On this 
resnlt I desire to rest my claim to the public confidence. 

AdditioTial offpUcation of the formula, — In the November number of 
the Jounul, I ofiered a formula for the computation of the annual expenses 
of lines of railway, and exhibited its application and agreement with the 
actual results on seventeen of the most important roads in the country. 

The greatest deviation of that formula from the actual result was 12 per 
cent, which occurred in the tase of the Baltimore and Ohio raflroad for the 
year 1841. 

In speaking of the deviations, I added these words: ^ It wlB probably be 
teen, on wme future occasion, that those roads which now exhibit expenses 
above the formula, will foil below it for other years ; a remark which is ap^ 
plieable to die Boston and Lowell, Baltimore and Ohio and South Carolina 
fwu2s." Since the pabUcation of that article, I have received through the 
politeness of Mr. Latrobe, the able engineer of the Baltimore and Ohio rail- 
road, the report of the operations on that work, for the year 1643, togeth^ 
with some valuable manusciipt details, of which I hope to make useful ap- 
plication in the further prosecution of my present study. I am also indebted 
lo Charles S. Storrow, Esq., the valuable superintendant of the Bostcm and 
I^well load, for similar statistics in relation to the excellem, "and, I beueve, 
prosperous work under his charge, in anticipation of the publication of the 
report I have also received from Mr. Storrow similar information relating 
to his Une, for the year 1841, which I had not before obtamed, and from the 
report of the Baltimore and Ohio railroad company, I find the focts necessa- 
ry for the application of the formula also to the Baltimore and Washington 
toad for the year 1843. 

These results have all been procured since the publication of the formula j 
and I therefore proceed to test it by making the application to those lines. 

It will be recollected that I oSered, in the first place, a formula for the 
determination o( the expenses for a new line, viz: 

24N 9T 7P 
100 ■^1000"*' 1000 "^^^^ 
Apd m the second place, a rule for the computation of the expenses of main- 
taining an old road, or road which had been opened more than four years, 

viz • 

OT-6N 14 T 7P 

100 ' 1000 ' 1000 ' ^^ *• 
In both expressions, N stands for the number <rf' miles run by the locomo- 
tive engines ; T for the tone nett conveyed one mile; P for the number of 
passengers conveyed one mijbi and h for the length of the road in miles. 
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In appl]ring the formula to the Bahimore and Ohio toad, it Ss to be 
m miBit, that of the 178 niika ia vae i<» the year IMS, Init 88 miles ivere 
opened p? eriova to 1842, and that the whole of the remaining 90 miles m 
newroad. 

The resnk of ^ application to these seteial lines is exhibited in the three 
MUmmg tables : 

TABLE. 



rr 



Kan* of Road, 



Boston and Lowell, 
Boston and I^oweli, 
Boston and Lowell, 



i 



1841 
1843 
1843 



5 



i 



26 
26 
26 



i 

1 

o 

10 
10 
10 



Aggregate far these three years. 



el 



125,296 
143,607 
134,982 



n 



90,113 

93337 

114,711 






403,2851298,751 



170,057 
179,819 
176,537 



5a" 



i 



$119,469 $111,207 



131,019 
109,367 



526,413 359,848 



119,409 
l24/)Di 



354,620 



I 



It will be vecoilected that I anticipated, in the November nmnber, that 
sobsequent results would be more &yorable to the Boston and Lowell nMid, 
than that of 1842. We here find H so. in 1842,theibrmQlaiell •11,MS, 
or 9 per cent beUno the actual expenses. In 1843 the calculated expenses 
rise $14;637 above the actual expenses. But mj remark in the December 
number should be recollected in these comparisons : — ^ The fiNrmok exhibils 
what it was iat^ed to show — the ayenge for a nmnber of years." And 
hence, we have another test. The aggr^^ate expoises <m the Boston mat 
Lfowell rood for three years are, as we obserre by the table, $369,8481 llie 
calculated expenses, $364,090. This is surdy close enough. 

Again, we will take the Baltimore and Ohio road, for the year 1843, for 
the purpose of an additional applicatioo. 

TABLE. 




Baltimofe and Ohio, 
Baltimorie and Ohio, 



i 



1841 
1843 



4! 

88 
178 



821-2 
8^1-2 






JS' 



299,617 
509,765 




44,477 



34,380 



39^19133,670 
Aggregate expenses for two yaaara, 




$220,135 
2874^3 



507,288 




$192,926 
322,075 

515,000 



«2 

n 



I 



I 1-2 



I have taken no notice of opetations on this work for the 5rear 18^ be* 
cause during that year the line was opened, in parts, from Harper's Ferry 
to Cumberland. 

The application for the year 1841, gave a resuk of $27,210 belmo the 
actual expenses. I stated at the time that the subsequent expenses would be 
likely to foil beloto the calculated expanses. We accordingly find the resnk 
for the next year comes $34,000 below the formula. Here, then, is another 
and most conclusive confirmation of the correctness of the formula, and of 
the principles on which it is founded. If we take the sum of the expenses 
for the two years, we find the calculation $515/)00, and the fact $607,286. 

But we have yet a third case : the Bahimore and Ohio railroad report for 
1843, exhibits, as has been stated, the results on the Baltimore and WaA- 
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iagtoa road, likewise for diat jrear. Thesoy tegedttr with those ef 1841 and 
1842, are preseoted in the fottowHig 

TABLE. 



■^•f 



NaaM of Roftd. 



Baltimore &> Wishihgton, 
Baltimore &t> Washington, 



1843 



.9 



301-a 

301-2 






Bfites 
tmxL. 



96.716 



11 



2fr,9e9 

2^470 






Is 

^1 



ri4^ ir73,684 






s 

38 



66,8801 



76,166 
68,866171,676 






Here is an agreement wkhm four per cent 

When I presented this formula in the Norember number of the Journal, 
and exhibited its application to serenleen lines of railway, I stated that these 
eevtenteen tines v>trt all the roads for whieh I h^d been abU to colitet the 
ttatisticol information necessary for the appUcation. I had written to many 
companies, and bad generally been supplied with the facts required, and 
"Which were not giren in their reports. In some instances, however, they 
were noaUe to furnish the information which I needed ; in two instances I 
received no reply to my letter ; and in one — and I am happy to say one in- 
stance only — the officer declined making the affiitrs of tbe company public 

Since then the three companies above named have published their reports^ 
s»d ihey Are the only reports for the year 194S, which I have yet received. 
These reports add confirmation to the previous proof Still I advance the 
fcrmula as an approximation tmly, which I hope, with the aid of my pre- 
fessienai friends, nxtd future facts, so to modify and improve, as to render its 
4fpUcation general and certain, it is the expression of the true law ; but 
the constants are to be built up by multiplied &cts^ until there can no longer 
be room to doubt its indications. 

I have endeavored, so far, to conform to tlie HMlhod which modem scisoce 
points out as proper to be pursued in practical inquiries. Much injury has 
lieen inflicted on the great cause of internal improvement, and especially of 
tail road improvement, by the erroneous opinions of enthusiastic, btit unwise 
advt>cate8. But a neworder ef things has grown up, and a new system of 
ioqubry is rapidly gaining ground. The seed of true principles has been 
sown, and the roots have struck deep into tbe «oil of this country. Under 
Ihe control of these principles, and the direction of cool and honest advo- 
cates, the railroad cause will take fresh growth, and flourish with a vigor 
and healtbfuiness which it has not yet exhibited. Some visionary and ex- 
Mrvagant projects, which are now baring heavy upon it, will sink under the 
pressure of their own weight, and serve, even hi their ruins, as salutary 
guides for the future. 

During the transition, t&cth will be for a time obscured, and possibly 
borne down ; but it cannot be overcome. It is sustained by a power which 
is in vittciUa Truth makes no compromise of principle — yields nothing for 
Ule sake of present popularity — contributes nothing to the cause of publle 
deception-Hind moves fearlessly, surely, and, b the end, alhpowexfullyi to 
U mark^ 
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(Nan.-— Ib the Jaaiady munber of tho loomali I ctBand mk frthHtu of 
the probable ezpeotee on the Reading laiboad hi the year 1843, ia amtici* 
pation of the poblicatioii of any Acta on that aobject : aasmniiig the travel at 
40,000 paaaeogera, and the trade at 360^000 tona. Thkeetmiate was 9906^ 
000. I regret ta find, oo pemsiDg the last report, that the cosipanj faa¥e 
sot thought It expedient to publish their expenses ht the tokoUfear^ hm 
have preferred to exclude the last moolh, along with the heavy IdUa wfaicb 
the close cf the year nsually brings with it The expenses pubMied, fiar 
eleven months, amount to f221/)00 89i I should have been exeeediag^ 
gratified to know the amount of expenses tot the whole year. 
The indebt e dnes s of the compatty since the date of the previous 

repent of January 1, 1843, has been increased, 91,2631660 

The receipts lor the first eleven months of the year amount to, 38&yl9§ 

Aggregate expenditure for eleven months, $1,037|8&4 

A stateme n t of the items which have consumed ilueeaormous sum would 
certainly be read with interest and instruction; and it is greatly lo be f^rettad 
that at this particular period, when the public are exceedingly anxioas fat 
truth and information, the directors have deemed it improdent to puUkh iL| 

Notej — ^The writer has expressed his ofptmsm on an important aubfeet 
without reserve, or concealment ; should his facts be publicly disputed, or 
conflicting facts be presented, by any of his professional brethren, he tmria 
that they will have the consideration to do it over their own s^natorea, that 
he may have the guarantee of a name for the fects which th^ contribota 
He will be found as ftank in correcting his esrors, if he has committed any, 
as he is sincere in the expression of his opinio^a 

(To b« contimMd.) 
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Oemtlemen: On thereceiptof the December number ^ year Journal^ 
I immediately transmitted through the postmaster of this place, the sum ef 
two dollars, for my subscription for 1844. My hat payment was in Noves»> 
bar, 1842, of five dollars, for the year, from July 1, 1843, lo Jane 30^ 184i^ 
but the change m the times of |mblieation made this amount to cover the 
time up to December 31, 1843,as I understood. Ami right) 

On the subject of the establishment of a society of civil engineers, I have a 
suggestion to make, which appeara to me pbnsible, and mach more focik 
in its execution than any other which I have seen proposed^ The National 
Institute, for the promotion of science, established in the ^ity of Washington, 
is now fully organized, and in most successful operation. It is organized 
into various departments : as the depai:tment of geology and mineralogy— 
of botany^-^agricuhurey etc Maay of the engineers of the United States 
are members of this Institute. Now, why shoidd not the engineera genei^ 
ally, throughout the country, become monbers, and organiae, (for this is a 
part of the phm of the Institute, if I understand aright,) in connection with the 
other departments, a ^ department of engineers." The advantages of this 
pha may be easily seen. The United Slates haa comparatively a krga 
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hoiy of engioeen in its employ — for iDdepeadoiit of the two mililary corps, 
numbering, I beliere, some 84 officers, there are numerous eivil assistants 
«nd agents superintending the f uUic works (I refer to ail civil constructioBS 
—such as the improvement of haii)ors, rivers, building li^t houses, etc. — 
carried on by the government) in employ. The information which these 
gentlemen could ftumish, as to prices of labor and teatenals, and plans of 
coDstruction, under peculiar drcumstances, d local works, etc., if properly 
embodied, would be of infinite service to the profession. All these gentle- 
men, being members of the institute, wouM give their hearty co-operatioii 
in forming the department of engineering. Washington ci^ possesses nuuqr 
advantages over other places, for the meetings of the society. Although the 
States and private companies have in most instances carried on their works 
independent of the government, (that is, without its pecuniary aid,) yet the 
presence of some one officer of each work, has, at some time in each year, 
been required at the seat of government, to transact business in connectioii 
with their work, at the departments. This business could be transacted much 
more readily through the engineer of the work, more particularly when his 
connection with the institute will give him an acquaintance with the locality 
and means of obtaining every species of information that may be turned to 
advantage on the work on which he may be engaged. The existence, too, 
of the patent office there, where all new mechanical inventions are to be 
found, many of which are of great importance to the engineer, will proven 
great inducement to them. 

Another point It is generally known that works on engineering, and 
the abstruse sciences connected with it, are high priced, they being generally 
the productions of foreign engineers and men of science, and published in 
Europe, and but few copies, compamtively, «ver imported to this country. 
On account of their costliness, and the expense of transporting them from 
station to station, (for there are but few of our profession that can ever per* 
manemly locate themselves ia one place, and have a ^ home," but must movie 
from point to point, as the progress of the work on which they are engaged 
advances, or in search of new employment,) not many engineers can ewta 
form for themselves a libmry, their low salaries and the heavy expense to 
which they are always sulijected being another obstacle. In their visits to 
Washington this loss can be iki a great measure removed, by the library of 
congress, and the libraries of the war department and the bureau^ whero 
copies of most of these works will be found, and the known courteousness 
of the officers, in whose charge they are placed, will render them at all times 
accessible to the profession. Tho libmry of the institute will soon be large 
enough to offer advantages to the man q( science sufficiently ample to war- 
rant the spending of some days within its waUs, indepeadent af the attractioa 
of the museum, botanical gardens, eta 

Then as to the meetings of the department of engineering. Under the 
t;y-laws of the institute, each department holds its meetings independent of 
the general meetiggs of th^institttla Nowtheo^jeotiaastoaaiidepeadent 
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flociety of cifil engi&eers are die moti ttroo^ly ^breloped on Hub one |Mil 
— the aknott utter impoesiUUty of getting a snffieient number cS the mem- 
bert together at the place of meeting to form a quorum. Under the orgnn- 
izatioD I propose, one-fourth or one-third, (or indeed any number leas than a 
majority,) of the departmoAt may constitute a quorum to (vganize a meeting, 
at which essays may be read, and eouTersations held on subjects amnecled 
wkh the profession; while tbeccmstitution and by-laws being already formed, 
and all changes in ihem being effected in general meetings of the institi^ 
on the proposition, verbaUy, or in writing, of any member, there will not be 
the same absolute necessity of regular meeUngs at stipulated times as in the 
other case. The rec(»ds of the department required to be kept of ead meet* 
ing will show to those members who can only attend a few meeting, what 
has been previously done. 

On the subject of the continuance of your Journal, one word. Although 
the results of these meetings of the department will be made known through 
the bulletins of the society annually published ; yet it appears to me that 
the profession will require some other additional medium of communication, 
and that a great deal of statisdcal information, originating from these meet- 
ings, and from the free interchange of opinions among the members, may be 
promulgated to the world, which would not find its way into those bulletins. 
A regular monthly or semi-monthly Journal must be supported by the pro- 
fession, and why not the one already established, and which has been so suc- 
cessfully carried on for twelve years past ? Your plan of advertisements 
for travellers, too, is admirable. Every traveller has, time and again, felt 
the necessity for some such Journal, in which are concentrated notices of all 
lines of travel, whereby he may inform himself, before starting, of what 
route he can adopt to reach any given point to which business or pleasure 
may call him with the greatest convenience and despatch. An individual^ 
for instance, starting from Bostcm or New York for New Orleans, if he 
adopts the sea route, knows what he has to encounter ; but if he wishes to 
adopt the land route, he starts in entire ignorance, in most instances, of his 
means of locomotion, beyond some given point on his route, or its cost ; nor 
has he any chance of determining which would be the speediest or most 
comfortable route for him. He may coast by railroads, steamboats, and 
stages along the Atlantic frontier, and the Gulf of Mexico ; or diverging 
from this route in Marykmd or Vii^^inia, may strike the Ohio, where he 
will command a tolerably pleasant, and very often a comfortable and speedy 
journey by steamboat down the « fether of rivers." Such will be the case, 
tod, with the route through Pennsylvania. But the traveller knows not, 
perhaps, that an equally Convenient, speedier and more comfortable route, 
during parts of the year, exists from Albany, through Buffalo, by the lakes, 
to Chicago, thence across northern Illinois by stages and steamers, (and in 
a year or two canal boats will vary the mode of travel through this region) 
to the Mississippi, where steamers await him every day for conveyance to 
tbe great eommerekl emporium of the soitth-west. Thus travellers, as well 
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as raflroad, steamboat and stage companies, will derive immense benefit from 
your Jonrnal. The proprietors of lines of travel would derive increased 
benefit in making their routes known beyond the mere region of country 
through which they pass, while the advertisements of manu&ctnrers would 
make known to those interested, the cheapest and mdbt expeditious means for 
rqMdrs, etc. 

In your November number of the Journal, I received a printed circula/, 
on which I was taxed by the postmaster here with letter postaga The 
amount was, to be sure, very small, and on that score do not object to its pay- 
ment; but the principle involved, leads me to mention that this system of cir* 
culars, (issued, too as this was, in an evasive way,) is very objectionable; 
To have refused to receive this circular from the o&ce on my part, wouGl 
have involved its authors in a suit by government, and a tax of five dollars, 
with the cost of prosecution. This I could not consent to do ; yet I must 
protest against the system, as an imposition — and this is not the first nor the 
twentieth time that it has been levied — when it should have been paid by 
those who sent them. Charles N. Hagner. 

[The circular alluded to by our valuable correspondent was enclosed by 
the present editor, without a thought on his part as to the consequences, or a 
design, as he believes, on the part of the gentlemen who asked the favor, of 
dealing unjustly by others. The cause of complaint will not, however, 
again occur. — D. IL M.] 
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Your correspondent " Y," in your February number, adverts to Mr. El- 
Ms famous plan of railways, for which the community was to be measured 
about as oibn as its individuals for their clothes, which at first were to be 
made as skin^)y as possible and of no better material than wood from head 
to foot — neither safety nor comfort being necessary ingredients while only a 
few travdUrs were to be accommodated, but as these increased and Dves 
only I becoming of any importance by their numbers^ stronger materials 
could bemused, and the community, firom time to time, remeasured and 
supplied with a new fit, as nearly conformable to its growth as the irregular 
character of this would permit, at one time standing still, and at another run- 
ning up a foot in a night This iqyparantly clever idea I recollect was not 
at the time, however, deemed feasible by you, nor has it sintje at all tlike^ 
with the world at large, but on the contrary, it has come to be more evident 
that the most substantial at the start was the truest policy, and that great 
expense was necessary to true economy in railways. This discovery Jias 
had the good efiect of preventing useless and wasteful outlay by laymg them 
4own where they were not wanted, as was often the case formerly. The 
railway here understood is that which is at all worthy of consideration or 
that accomplishes a speed of at least fifleen to twenty miles per hour. 

In introducing this subject again, the evident aim of your correspondent 
« to tneer at the Reading railway, and spread as for as possible the same 
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•oit of slanders againit it as have lately filled the Philadelphia papefs, hot 
which happily were so gross as to lose their effect, and to fidl still-hoxn from 
the press — ^mnch to the mortification of their concoctors. 

The impression which he would have prevail, is that the aaid railway m 
&s necessarily large ejq>enditares, gets no value therefor, and reach what 
they may, it can never be worth anything ; or in his own words, ^ iU cast 
wU be Us ordy merit.^* 

In the fiice of this, howevsr, the canal he advocates as even nmo so moch 
more efficient than this railway, has applied to the Pennsylvania legislatore 
£>r leave to enlarge its capacity, as a means of bettw competing with this 
despised rival, and which it cannot do unless at a very heavy outlay, and 
with even then a doubtful result. Let the merit of the respective expendi- 
tures on these two works be impartially judged, and depend on it, the rail- 
way will be found to have spent nothing that has not secured to it a more ef- 
fective provision for doing the business contended for. 

The &ct is, that some five or six years ago, a noiificationj then much 
laughed at by ail the canals, was issued to such as were carriers of coal — 
the X pamphlet, bound in green, was the medium — that a cheaper carrier 
was then in course of construction, which, when properly ready would fully 
establish that fact The Reading railway was here meant — ^which having: 
now &irly entered the lists, the canals are found to wince already, and to 
▼ent their agonies, as before stated, in vain abuse^ as if no warning had been 
given them. 

When the notification alluded to, was issued in 183d, the cost by the caaal 
given therein and afterwards confirmed by the board of trade of PottsviUe, 
including freight at 81 28, and toll at 02 cts. per ton, with wastage, ship- 
ping, etc., was for coal, between Pottsville and Philadelphia per ton, $3 ^1 
In that notification the then estimated cost by the railway in progress 
was 79 cts., exclusive of toll, fw which may be added \ ct per ton 
per mile, say 47 cts., making the whole cost to compare vrith the 
above per ton, - - • • - 1 95 

Diflerence as made in 1839 in fiivcHr of the railway, - ' . %\ gg 

At this day, however, in 1844^ when all things have shrunk in value to 
near a minimum, and the competi^n of the railway has had some influence, 
we find as to the main items of freight and toll, these two rivals now stand- 
ing as fi>llow8 : 

By canal, freight 70 cts., toll 30 cts., per taa firom Pottsville, fl 06 
To which is to be added, agreeable to the estimate of most of 
the operators, since they have had ezperieoce of the rail- 
way, sundry items to the disadvantage of the canal, amonnl- 
inginallto - 40—1 46 

By railway, now while in process of receiving the trade, die 

charge for freight and toU is for the present between Potts- 
ville and Richmond or Philadelphia, - - 1 10 

•OH 
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BiBkmg a margiki of 36 cents in &Tor of the railway, showing that if the 
whole toll were remitted on the canal, the railway could still retain the trade, 
and will hereafter no doubt avail itself of this fiiyorable position to raise its 
late to 91 25 at least 

The consumer has come off the best in this contest, the saving to him in 
xound numbers being about 92 per ton, or on the whole present consump- 
tion of 1,200,000 tons, say $2,400,000, which may he employed in some 
other purpose of use or luxury. Next to the advantage obtained by this 
vailway, of reducing the price of coal near one-half^ will be that of securing 
a wniformitf of price for it throughout the year, worth collaterally little less 
thaa the direct reduction of cost in the business it will attract X 
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A great diversity of opinion exists in the public mind on these two sub- 
jects connected with railroads, in relation to which, as it seems to us, great 
accuracy is attainabla We have resolved, in consequence, on submitting to 
oar readers our own views in relation to them, in the hope that they mayi 
in some degree, tend to remove the confusion resulting rather, as it appeanT 
to us^ from a disposition to generalize too ihr, than from a want of proper 
observation, or any difficulty in arriving at correct conclusions. 

The proposition is often broadly laid down, that every reduction of rates 
on travel is attended with an increase, not only in the gross, but also.the nelt 
Teceipts of a railroad. Of course, pushed to an extreme, it is necessarily 
ineonect, or we should have to arrive at the conclusion, diet no fare at all 
was the best case for a railroad. The proposition is undoubtedly true, that ' 
reductions of fore have so/tr, in our country, been advantageous to the com- 
panies making them. This, however, only proves that hitherto the &res on 
most lines of improvement have been above, rather than below the point of 
greatest advantage, not that they may not be very readily too low, as well 
as loo high. 

In looking into the subject, it strikes us that there is an entire analogy be- 
tween the principles which should govern in the adoption of rates of fore on 
a railroad, and a revenue tariff on imports. The latter may be so high as 
to put a stop, in a great degree, to importation, or it may lead, in exposed mU 
nations, to smuggling, or both consequences may result In the same way, 
a high rs<e of iare may be deeply injurious to a company, by diminishing 
the'number of travelers, on their railroad, or in the case of unprotected tines, 
it may induce the adoption of inferior routes, or both results may ensue. 
The prosperity of the line of railroad communication between New York 
wid Washington, for example, has, we have little doubt, been essentially re- 
taided by injudiciously high rates. Between New York and Philadelphia, 
the monopoly has so for been complete, and the high rate of fiure has ope^ 
nded mainly in reducing the number of travellers between these cities, to, 
we verity believe, less than one-half of what it would be, were the fiires 
placed at two4hiids the present rateS| with a eomewhat higher rale of tpeed. 
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But between Philadelphia and Baltimore much more serious conseqaeaoes 
mnffty it see^s to us, result to the railroad line between .those cities, should 
tbw present rates be kept up. Located as this road is, throughout its whole 
extent, parallel to the Delaware riTer and Chesapeake bay, nothing^ we 
should think, could prevent the competition of lines of very fast steamboats 
in their waters, with barges on the canal connecting them, or conneetiDg 
stage lines, but such reduced rates of fiire and increased rates of speed as 
will set all competition at defiance, while on the other hand, very reduced 
rates of fare and higher speed would not only prevent all competition for the 
present travel on the route, but greatly increase it We trust, for the sake 
of railroads, that the company will be wise in time, and act on the principle 
of the ounce of prevention being worth the pound of cure. 
t We cite these two case as the most striking that present themselves to us, 
of error on the side of high kies. Connecting, as the roads in question do, 
the largest and most populous towns in our country, and these in free Statss, 
where the temptation to travel is widely increased with every reduction in 
rates to the laboring class, and with every increase of speed to men of busi- 
II868, we know of no case in which low rates and high speed whould pay, 
so weUL There are, however, but few railroads out of New Ei^land on 
which the &res are not too high, and th^ speed for travellers is sufficient 
Qox eastern neighbors, so discerning in all matters of interest, have also 
f9und out the secret of success in railroads for travel In the New England 
Stetes, even between points of but little comparative importance, the speed ia 
higher than in any other part of the United States, and the &res are geoer* 
elly low— from two to two and a-half cents per mile. As a consequence, 
we £nd on some of the railroads radiating frpin Boston, even those to small 
towns, (the Boston and Worcester for example) a greater travel than exists 
between New York and Philadelphia, and a much greater than between* 
Philadelphia and Baltimore* We need not add, that notwithstanding their 
great cost, and this was in many cases enormous, the New England rail- 
roads have proved in almost all cases profitable. If the New Englanders 
were in some cases waste^l and injudicious in the construction of their roads, 
they have certainly given to us, in the matter of fares, and in other reqiec^, 
the most valuable lessons in thdr management 

The circomstance of the railroad fares generally in our country being too 
l^gh, is perhaps ascribable to the &ctof many of them having been adjusted 
in the years 1835, 1636 and 1637, and their not being ptnce reduced to ao^ 
com mo da te them to the enhanced value of the currency on its present niecie 
basis, or the diminished cost of all the necesaties and luxuries of life* Three 
doUara per passenger betfpreen New York and Philadelphia, and the aame 
price between Philadel^iia and Baltimore, by the old ^Camden and Amboy 
and Newcastle and Frenchtown lines, were fair enough ratee for the tiiOM 
when they were established, but two dollars now would be eqw^ly higl^ 
tekiiig into consideration the price of every thing, as three dollars then. Isr 
stead of this^ the £ires .on the present lajilroad routes, aie &ur^l)aia m 
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each Toute, or twice as high, xxuieidermg the hicretaed Taliie of money, as 
they were originally, and twice as high as it seems to us they should be^ 
bonsistently with the interests of the proprietors of the railroads, not to speak 
of that of the public. 

Our opiaion in a few words is in substance this : that between towns of 
aay size and in populous districts, rates not exceeding two to two and a half 
cents per mile, will be found most advantageous to the companies, even in 
piy)t6cted lines, or tbose where there can be no competition, by the great in- 
crease they occasion in the amount of trareL The care, it will be seen, is 
greatly strengthened, where, as in the case of the Philadelphia and Balti- 
more railroad, the line is uj^toUcted^ and nothing but a very reduced vate 
can prevent competing lines. A grave error, however, would be committed| 
were these rules misapplied^ and extended to the case of sparsely settled dis* 
tricts, in which from peculiar causes, the laboring classes cannot travel 

^Such is the case in the southern States of the Union. If railroads can 
be sustain^ in these, it can only be, unless in a few cases, by eompara4ivelp 
high feres, because the laboring classes being slaves, would in the one hand 
afibrd no aliment for railroads, however reduced the rate ; and their owners^ 
W-hose engagements would be mainly on their farms and plantations, and 
whose journeys are generally limited to one or two trips during the year, fin 
the sale of their staples, would be but little influenced in the number of theic 
trips by the rate of fare being higher or lower. We.use the term ^ompar^ 
aihel^ high, because we would not be understood as recommending high 
hrea even in the south. Wo have little doubt that even in the slave States, 
the rates of fare are generally higher than the most judicious rates would 
be, but they certainly could not, with a due regard to the interest of the com* 
paaies, be placed at as low rates as would be advisable in the northern and 
seMra States. 

With regard .to speed, we hold, that the rates of speed cannot, within any 
tolerably safe limits, be too high ibr travel, or wkhin any coovenient limits, 
too slow for freight Many railroads in our country are at this moment an« 
pi>9ductive (torn want of attention to thb simple truth. 

In the traospottation of freight, there will be nearly, or very nearly, eqcud 
•ococnmodation to those making use of the road, whether the rate of trans* 
p^rtation be seven or fourteen miles per hour, and die same price would pro* 
bi^bly be commanded for the transportation of produce and merchandize, at 
one as at the other rate of speed. But there would be this great difference 
to the railroad company, that with an engine properly constructed for freights, 
T^ ^uld not carry at a speed of fourUen miles per hour even half the load 
il^ produce or merchandize, that it could at a speed of $ev€n miles, while the 
If ear and teat of the engine, cats, and superstructure of the road,^nd risk 
pf accidents would, for a given tonnage, be increased at least four fold, by 
doubling |he speed. The cost of transportation, therefore, so far as thesis 
elements of it are ooncerned, would be increased in much more than a eor- 
8S|pond|Pg ratio with the eale of apeed^ and would on roads on whkh 
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fbel was chetp^ be piobaUy <AfM >ipU the amount per taa^foraimtU 

We cannot, k the limits of this aitiele, demonstrate dieee positiaQs wi& 
mintiteQess, bat professional gentlemen will perceive at once their corred* 
nen. The deduction is, of course, irresistible, that on most of the nulronds 
m our country, a rate of speed lor freight is still practised, greatly beyoai 
what is judideus, and, of course, if the transportation of freight is, in toA 
cases, the source of any profit now, the companies may look to the saaae 
business as a source of great pT<^ as soon as their freight transporlatkm 
shall be conducted with engines properly ccmstructed, at sbw velocitiesL 

We say, m$k engines properly e&nstructed^ because the locomotires now 
in general use throughout the country, though susceptible of great impnrv«> 
ment for the transportation of passengers, are, many of them, on the worst 
possible plan for freights. They hare the adfantage generally of only half 
their wei^ on driving wheels. They can therefore carry at slow velocities 
but half the load, which with the adhesion of their whole weight they would 
be capable of transporting. In addition this half is usually on two instead 
effmr dming wheetB. The engine is consequemly twice as heary on each 
irifer, and much more than twice as iiyurious to the road, even at a slow 
rale of speed, as a locomotife would be d" the same weight, (but double the 
power,) equally distributed on eight wheels, so connected as to give to tfat 
engine the advantage of its whde adhesion. The engines of Winans, on the 
Western (Massachusetts) railroad are on this principel, but unnecessarily 
weighty and cumbrous, in consequence of the adoption in them of the verti» 
cal plan of boiler ; in our oinnion particularly misphced in a long engine 
on eight wheels, because in such an engine it occasions the necessity irf* great 
strength, and unavailable weight, (except for adhesion) in a cumbrous frame: 
With a horizontal boiler, (no frame worth qwaldng of being required,) neai^ 
ly the whole weight oi the engine is in its boiler and wheels. A horisontal 
engine of given weight can of course have a proportionally increased a^ 
dtj of generating steam. 

That such engines as we have described, or some modification of thflO^ 
will ere long be introduced generally on our railroads for the transportation 
of freight, we cannot doubt, and when they are, and transportation shall be 
eflected by them at slow velocities, the pid^lic will be not less astonished ss 
die greatly diminished wear and tear of both road and machinery than at 
the improved efficiency of the locomotiva Such an engine as vre descrfte, 
of frcmi ten to twelve tons weight, and, of course, not exceeding one and a 
half tons on each wheel, would draw with ease, over the Philadelphia and 
Beading railroad, a load of five hundred tens gross, or about three hundred 
and fifty tons nett, and with obviously little more injury to the road thin 
if the cars were drawn by horses, for the simple reason Aat the weight en 
each wheel viwuld only be about the weight on ordinary ear wheels. 

But if such great advaatages are to be anticipated from the introduction ef 
low v«locitieB| with suilaUe engines for the tnuH^ortation of freight, wo niMl 
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look to the derdopment of an opposite principle for the attainment of the 
iiighest success in roads for the transportation of passengers. In these, the 
object must be a proper system of police and the improvement of the engine 
for high, instead of iow velocities. Valuable as time is in our country, any 
reasonable increase of speed on passenger roads is abundantly justified by 
the great increase of Iravel induced by it The great intercourse between 
towns very near each other, is in a great degree asciibable to the increased 
relations which grow out of their contiguity, and the more near, of course, 
that distant points are brought to each other by railroads or by increasing 
the speed on them, the more they approximate to the case of contiguous 
towns, and the more their intercourse is increased 4f the trip betweea 
Philadelphia and New York was, for instance, made in four hours, which, 
it seems to us, it might easily be, mstead of six, we cannot doubt that the 
trips of men of business would be twice as frequent as they now are between 
those cities, even at the present rates of fare ; for they could then with ease 
and coinfort go from one town to the other, transact their business, and re- 
turn by an early hour of the evening. The same would be the result of a 
higher speed between Philadelphia and Baltimore, points between which the 
intercourse must be greatly checked by the present very slow rales of travel 
on the Philadelphia and Baltimore railroad. If, in addition, between these 
populous towns, thereVas not only a greater speed, but a red^uction of fare, 
the effect on the travel would, of course, be greatly enhanced. 

And this increased speed, so valuable in the case of passenger roads, could 
not for a long time be attended with the same proportionally increased cost, 
which would be requisite in freight trains, for this obvious reason, that on 
mostj if not all, the railroads in our country, it will be many years before 
full loads of passengers can be had on them for engines of ordinary power, 
and in consequence the power of the engine expended in going at a high 
rate of speed, would be wasted at a low speed. Without reference, however, 
to this consideration, it will be at once perceived, that the great increase of 
travel, induced by higher rates of speed, while there is no corresponding ad- 
vantage in the case of freights, is the principal cause of the difference in the 
speed proper for freight and passenger roads. 

This being the case, we trust that the same attention which is now being 
paid to the construction of engines of slow velocity for freights, will be given ' 
to engines for the mail and passenger transportation. Such engines should 
have driving wheels of a diameter materially greater than that proper for 
freight trains. While three feet at farthest, with our notions as to slow 
transportation, should be, in our opinion, the maximum diameter of all the 
wheels of freight engines, as well as the guide wheels of passenger engines, 
the diameter of the driving wheels of the latter, on roads of great travel, . 
should not be less than five feet Of course, every precaution should be 
taken that such wheels are accurately set on their axles, and the fiaunches 
of both the drivers and front wheels of the engine should be sufficiently deep 
(say 1^ or 1} inches) to avoid any risk of the locomotive being thrown from 



the track by any obatacle but one resting on both nib, or so elevated oa one 
rail as to overtam it Witk these precautions and a {Nroper police in rek- 
tion to the road and machinery, we are inclined to think that a speed of 
35 miles per hour at least. may be attained on most of our roads, witfaoot 
any increase ctf risk at all correspondent to the greatly increased trayel whkk 
woold resnk from soch speeds. 

As to the item of risk, it shoold be bom in mhid that finr passenger traos- 
portdtion, erery precaution should be taken, and with such precaution, it 
does not appear to us, that at the rate of speed before mentioned, there is any 
material risk. If the axles and wheels of cars are of good materials and 
abundimtly heavy, and every part of the engine properly proportioned, and 
leaning to the side of unnecessary strength. If no engine or car is allowed 
to leave the shops of the company without being closely inspected, and with- 
out the slightest repairs which may appear desirable being effected, there is 
really very littJe risk in railroad travelling from any cause, but blundering 
management in the arrangement of trains, by which a collision may take 
place, or from the designs of malicious persons, who may place obstacles on 
the track. The former is so serious a matter, at even the slowest rate of 
speed which travellers would put up with, that it must be guarded agamst 
l]y legislative provisions, and the strictest discipline at all hazards. From 
the latter, (ob^ruction in the track,) there is no danger to passengers, evai 
should the locomotive be thrown off, if the baggage car, or cars, are put ia 
front of the passenger cars, and the simple expedient of wooden couplings 
is adopted, to connect the engine and tender with the trains. 

The above views will, we hope, satisfy many of our readers of the co^ 
recmess of our proposition, of the propriety of high speed for travel and low 
speed for freight We may perhaps present some further considerations on 
the subject in a future number, with comparisons between results on routes 
on which the policy advised by us, or an opposite one has been adopted. 

For tlw Aatriean Railroad Journal and Medianics' MiffiiiHi. 

NOTES ON PRACTICAL ENOINEERINa.— No. '6. 

Wharves. 

Although some may consider the remarks on the present state of bridge 

, engineering not quite just, few will deny that the wharves, even of the great 

cities, are wretched affairs, whether we regard their present state, or their 

original projection, if^ indeed, they ever had any« The extent of the wharves 

in this country is immense, and though all, or nearly all, of wood, there is 

still abundant room for the exercise of engineering skill in their construction, 
as well as in properly adapting them to the materials and business of their 
locality. These, as well as bridges, enter largely into the practice of the 
» engineers of Europe ; and the state of the wharves in this country is the 
wonder, but not the admiration of foreigners, and, perhaps, still more so of 
citizens, who have spent some time abroad. It will, of course, require a 
long time to produce a general change, but might not a commencement (e 
made by strenuous exertions on the part of die profession? 
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The fbU(rwing acconnt of the constractioD of a whaif for tbe northern 
temunas of the Cbamplain and St. Lawrence railway, and of the wharves 
at Manteal, may interest Bome of the readers of the Journal The former 
nma ontone-feurthofamile into the river, is 3S feet wide, and ends ina T, 
with SOO feel front. A single track is laid on one side, the other side being 
reqaiied for carts and passengers. On the bee of the T there is a wide 
platibrm for freight, and on the upper side of the wharf piles are driven at 
a distance of abont 8 feet, and on these and on the edge of the wharf lum- 
ber is piled, so as to be ready for the cars without interfering with the traffic 
On the approach of winter, the platform, turntables, office, etc. are removed, 
bat HiB track is lefl, being secured to the timbers of the wharf Ice soon 
forms in thti eliinate, the river rises rapidly above the wharf which is under 
water team the beginning of December to the qnd of April, when the ice 
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duns below give way and the wtfer Iklk in a lew htmn to itt ordaiuj 
lereL The piles to which the steamboat is moored, and which serve as 
fenders alao, ore drawn b; the rising of the ice, the; aie then cot out, talcoi 
ashore, and driven again the following spiing. 

The trans verse section, Sg. I, shows the mode of construction. The aidsi 
are formed of horizontal courses of white pine with a baiter of 2 inches to 
the foot rise, the ties are of roond tamarack below water and of white ce^ 
above, they are 10 feet apart, 8 mcbes square at the outer end and let 4 inches 
into the superlni and inferior courses. The face timbers ate fiirther secured 
by a piece of | inches square iron, ragged, 3 feet Itwg driven into a j round 
hole, each 10 feet of each course. Ties break joints, not as in brick work, 
but by steps, as it were, so as to offer their entire sur&ce to the slate wid 
which the wharf is filled to the dotted line, fig. 1. The side or &ce timben 
are capped with an oak plate, and on the T they are further steadied and se- 
cured by a block and strap firmly bolted to the ties and &ce timbeia as seen 
Bg. 2. in fig. a. The &ce of the 

wharf is planked. The upper 
end of the ptanks are let S in. 

the oak plate, as seen m 
figs. 1 and 2, and their feel are 
kept in place by the outer sill, 
which will be readily undw- 
Btood by the " plan" of the low- 
est course, fig, 1. The inon 
ends of the ties are dove-tailed 

1 the middle longitudinal 
he cheapest kind of wood. The 

eomers of the T ore arranged as in fig. 3, which is a plan of the upper 
Fig. 3. coarse with the oak plate remove 

ei The &Ge u'mbers lap st 
the comers, they are rounded 
off by a piece of oak, which 
with 3 or 4 of the plank, also c^ 
oak at this point, are firmly held 
in their places by iron straps 
boiled to the timbers, and also to 
a pile driven into each cornerof 
the T. The foot of the oak co^ 
ner timber is nearly triangular 
in section, and just fills the space 
between the face timbers and the 
outer sills, which are also lapped. 
' After eight years exposure^ tbcis 
lasufirat. The wharf waa conunmced at the ab)re and 
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curriad out 1900 feel in one continiioiis man of timbers, the T was sunk at 
the end of the whar^ and heid in its place bj- piles ; the timbers abore 
the level of the water are also continaoos wilh the upper timbers of the 
wharC 

The river front of the cuy ct Montreal is protected and adorned by a su- 
perb quay of cut lime stone, about 2d feet high, a mile in length and with 
numerous carriage ways leading down to the wharves. These are formed 
of piles of white pine about 14 inches square, driven at a sbpe of about 2 
inches to the foot They are grooved on the two edges so as to receive an 
oak tongue about 3x4, and are secured at the top by a heavy wale timber, 
at the back with blocks, ties and straps very nearly as in fig. 2, the fece tim- 
bers of which occupy the place of the piles. The comers are rounded off 
▼ery gently, which I think a mistake, as it sacrifices much room, and is in 
other respects inconvenient A heavy iron strap is carried along the fece at 
low water. The workmanship is unexceptionable, and the wharves might 
serve as models but for one defect, which would have been avoided had the 
plan been submitted to any competent engineer. The distance between the 
vTale at the top and the bed of the river must be more than 20 feet, and the 
pressure from the filling in has caused the piles to bulge out, and in some 
cases has actually forced an opening between them. The wharves are under 
water several months, and when the river fidls rapidly the outward pressure 
from the saturated mass must be immense. The effect of this thrust, though 
it could not escape the attention of the engineer, was naturally enough over* 
looked by the commissioners and the respectable builders employed by them^ 
Except in very extreme cases there can be no difficulty in guarding against 
this thrust, and in many instances tlus mode of constructing wharves will 
be found very advantageous. A strong current is no very serious difficulty, 
and an uneven bottom, or one liable to wash — to a considerable extent— ^are 
no objections. The timber is in the best position for durability, and the piles 
may be bored down to the level of the water and filled with oil, tar or any 
other pr^rvative. Had the present steam pile drivers been in use in June, 
183S, I believe I should have adopted this mode of construction for the rail- 
* way wharC When in Montreal, in 1842, 1 perceived that they were build- 
j^ a new wharf of crib work, which was attended with sonie difikulty, oft 
account of the slope of the river bank producing a tendency in the crib woVk 
to slide into the channel They had even constructed a rude coffer dam to 
aid their operations, and after all it will be inferior to a piled wharf where 
the thrust is properly guarded against 

The wharves of Uie Reading railway are said to be admirebly arranged,^ 
but I un unable to speak from observation of their merits in this respect, or 
of the mode of construction. The wharves described above are the best 
specimens of crib work and filling which I have met with, though like all 
other structures admittmg of endless variety and improvement 

W. R G 
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We desire to make out acknowledgements to J. WilliamB, Esq., 
of the. Bostcm and Worcester railroad company, for a copy of the ^ Amniai 
iBeports of the Railroad Corporations, in the State of Massachusetts," as 
made to the legislature, giving a statement of Uieir operations for 18tt. 
The reports of the diflerent companies, like the works to which they F^r, 
are got up in a style commendahle to those who manage those compwuea. 
It was our intention to hare given in this namher«a synopsis of them^ vnA 
onr annual comparative table, showing, at a glance, what each has done dar* 
ing the past jeax — bat other avocations have prevented, and it is defered 
til the next number. 



INDIANA BAILROAD REPORT. 

We find in the Indiana State Sentinel of March 5th, the report of the 
Madison and Indianapolis railroad company, which we give at length, tkat 
our readers may know what is going on in the west This report shows a 
yery favorable and progressive state of affairs, and must stimulate those in- 
terested in. the work to renewed efforts for its speedy completion. We find 
in this report a beautiful illustration of the advantages of longj over skorij 
railroads. The rapid increase of receipts per week, when a new section of 
the road was opened for use, even though but a few miles in length, shows 
conclusively that as our railroad system is extended, and different roads are 
connected with each other, the business will increase almost in a geometrical 
ratio, and that roads which now scarcely pay expenses, will become profit- 
able works, and good investments. We shall be gratified to record the com- 
pletion of this road to Indianapolis, and then its continuance to Lialayette and 
lake Michigan. Accompanying the report is a statement showing the de- 
tails of the freight transportation during the year. 

Ih the directors of the Madison and Indianojpolis railroad company : 

One year havinor elapsed since the company took possession of the Staters 
portion of the road, and since I have had the supermtendance oi all the af> 
nin of the company, I deem it necessary and appropriate to lay b^ore the 
board of directors as full a statement of the operations of the road, both as lo 
transportation and construction, as circumstances will enable me and a pro- 
per understanding of the afiairs and finances of the company may seem to 
require. 

i At the time the company took possession of the State's portion of the road 
and the consequent charge of the operations in transportation, the cars w«ie 
running a distance of 28 miles, to Griffith's. Owing to the severe weather 
which continued to a late period in the spring of 1843, the road was not com- 
pleted to Scipio until the 1st of June, at which time the cars commenced run- 
ning to that point, being an extension of only three miles ; at this point the 
i^Tthem terminus of the road continued until the 1st of September, a period 
of three inonths. On tho Ist of September we extended the running of the 
cars to Elizabethtown, a distance of seven miles from Scipio, and ten miles 
ftom Griffith's, On the 1st of February we commenced running the cars 
to Clifty, being a further extension of 4^ miles, and to a point about 2} miles 
South of Columbus, making an entire extension of the road complete, 14{ 
miles north of Griffith's. 
The further completion of the superstructure to Colambus » in progrea^ 
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Mug so near completion lis to secure the expectation that we may run the 
cars to that point in the course of the next two months. 

Under aiHhority of an order of the board, I contracted in August last with 
Mr. John McNickle, of Covington, (^y) ^^ ^^ ^^^ of railroad iron, be> 
ing a quantity, estimated sufficient to iron the road to Columbus. Of this 
k(m, 110 tons have been delivered and mostly laid down. The balance, ae- 
cordjing to contract, is to be in readiness bv^the time the superstructure is pre- 
pared for it. For this iron, acceptances nave been given for the first fifty 
tons, at 4 months — £:>r the next fifty tons 6 months, and for the remaining 
portion at 5 months from the periods of delivery respectively. The accep- 
tances have been made by drafts drawn by me, as treasurer of the company,' 
on, and accepted and endorsed by gentlemen friendly to the road, who have 
lent their names to the company to aid in procuring the iron. 

The progress of the contractors for building the superstructure between 
Columbus and Edinburg has been tardy, but not more so than could reason*- 
ably be expected. Considerable progress has, however, been made, and if 
some additional aid could be rendered by substituting more available means, 
we might hope to have the superstructure complete to Edinburg in the course 
of the next autumn. 

The survey and estimate of that portion of the .line of the road between 
Edinburg and Indianapolis, which was completed last summer, shows that 
the grading and bridging of this part of the road will cost much less in pro- 
portion to distance, than that portion south of Edinburg. The whole esti- 
mate for grading and bridging the 30 miles being only $96,500. The ope- 
rations in the repairs of the road in use have been steadily in progress, but 
have beei^ limited and confined to such repairs and improvements as seemed 
indispensable to the preservation of the embankments and superstructures, 
and such other work as was necessary to the successful operations on the 
road and the safe running of the cars. 

This limitation was in a measure imperative from the necessity of meet* 
ing the company's obligations cm paper given for iron, and on which various 
persons had Idndly lent their names as security, and which every honorable 
consideration to them, and preservation of the credit of the company required 
should be promptly met Had abundant means been at command, a more 
extended operation in repairs might with propriety have been gone into ; bat 
none h^ heea neglected which a proper regard for the preservation of the 
nwd required. Much more has been done in this regard than had been pei^ 
fi>nned me previous year while under the care of tl^ State, and the condi^ 
tioii of the road is as safe and favorable for the running of the cars and the 
general operations of its business as when the company toc^ possession of it ; 
and the preservation of the superstructure is much better secured, in that 
portion at least, which relates to the bridges. 

A permanent depot has been completed at Madison, at a cost of nearly 
91,2(K). Others of a cheap character have been provided by the lessors at 
Scipio and Elizabethtown, and a temporary one at Clifly, at the expense of 
the company ; ail of which have been necessary for the accommodation of 
the business of the road. The receipts from transportation and passengers 
have be^i favorable and have met my anticipations suggested to the boiard 
on a former occasion, although our cimrges on many articles of freight are 
too low. The receipts couM not be expected to increase much while the 
road was'unextended, and, indeed, as our charges were 25 per cent, below 
those charged bv the State, it should not have surprised us if there had been 
a fidling off in the receipts for the three months, and over, that we remained 
at Griffith's, but there has been a gradual increase in the Iwsiness aiid re^ 
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eeipto of tlie road ; {ncreatinff greatly as it has been extended ; llie wee Mj 
receipts running up from 92«) to near 8IOOO1, and the busmen accmnu* 
beyond the means of our motire power to perform. The receipts for 
portatioo and passengers for the 3^ months that our northern ter 
remained at Griffith's, averaged 8270 per week, and for the next three 
months while we were at Scipio, (an extension of three milee only) the wedc- 
ly receipts averaged 9400t, and for the succeeding 5 months, oar noxtfaen 
terminus being at Elizabethtown, (a further extension of seven miles,) tke 
weekly average receipts were $560, and since we have extended the mmiiif 
of the can to Clifty, a further distance of 4| miles, we find that fHMiri<inM 
engines and cars are required to do the work, and our receipts running fron 
800 to over 1000 dollars per week. 

This fully illustrates the certain^ of greatly increased butineaa as we ex- 
tend the road into the interior. The ratio of increase in business will be 
equal to the square of the distance of each extension. These fu:ts and cos- 
aerations should, it seems to me, encourage the friends of the road and aM 
interested, (and all on the line or within available distance of k, and all i» 
terior Indiana, are deeply interested,) to persevere in efforts to carry it tbrongk 

The total amount of receipts, exclusive of railroad scrip, from the 20di 
February, 1843, to the 3d February, 1844, have been $24^ 17 of whick 
the sum of $22,110 33 were receipts from transportation. 

The remainder were receipts on stock subscriptions and miscellaneoai. 
The receipts for the unexpired portion of the year since the omipany took 
possession of the road wiU prooably swell the receipts from transportalioa 
to $24,260. 

At the period of our taking charge of the road, I signified my bdief Aitf 
. the receipts from transportation would, with the odier funds then on hand ia 
State scnp, be sufficient to meet the demands agamst the company on thi 
first iron contract, within one year from that date. This expectation hsi 
been fully realized, but the diversion given by the board to a portion of tbs 
receipts together with the necessity of paying for spikes, iron, freights, elc, 
, has lefl a smaJl portion of that debt yet unpaul ; say about $1600, hot a po^ 
Mon of this will still be dischargea out of the receipts accrued within the 
year. There has been paid out of this fund set apart to meet thk iron con* 
tract an amount larger tnan the unpaid residue of the iron debt The cos- 
tract with Col McNickle for 180 tons of iron for extending the road to Gh 
lumbus, will, including iron for spikes, call for the pa3nnent of about $11^000 
to be paid on acceptances as sugs^ested in a former part of this roport, the 
means for which, I have no doubt, will be realized in the receqrts »r tmi> 
portation in time for the maturity of the paper. 

The required amount anticipated for the current eiroenditnres for road i^ 
pairs, cars, etc., will doubtless exceed, by a considerable sum, the outlays fer 
the same purposes for the past year, but the greatly increasing business and 
consequent receipts from the road, it is presumed will cover such additiooal 
expenditure, except the purchase of an additional locomotive engine, vrhieh 
I deem indispensable, and respectfully recommend the board to authorise to 
be procured if means can be devised for its purchase. 

1 have, ia pursuance of the order of the board, cm^racted with Messrs. 
W. N. Jackson and John D. Morris for the building of a suitaUe depa at 
Columbus ; a duplicate of the article of agreement is on file ia the offiofl^ 
and will be submitted to the board. 

The main portion of the deeds given the company for lands subscribed, 
have been sent to the proper counties and recorded \ an account of the ex* 
pensc of which will be submitted to the board. 
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I deem H dsae to the Beverai officen io the senriee of the oompany, as well 
as the hands employed in the Tarious departments, to testify to the industry 
and fidelity of each and all, and that during the great press of business for 
the last few months they have been subject to severe labor and exposure 
which they have gone through with cheerfulness and alacrity. 

The greatly increased business of the road will require, without delay, 
some more efficient means of transportation over the plain at the Madison 
hilL The tardy and expensive mode now employed, together with the still 
more injurious results of delay, unavoidable in the present mode, render a 
change in this respect extremely desirable if not indispensable. The em* 
ployment of a locomotive engine adequate to the business of the road, would 
save, in money and time, which is precious, an amount equal to its cost in a 
short time, besides other important advantages that would result from its 
adoption. The condition of the slip at the plain is not at this time safe for 
the use of such an engine, but this, however, could be placed in a suitable 
condition by the time the engine can be procured. The amount of debt con- 
tracted by the last purchase of iron will require the nett income of the road 
for the main portion of the year to discharge it, and of course no considera- 
ble amount can with propriety be calculated upon from that source for the 
purchase of an engine. But if the nett proceeds of the road for a period be- 
yond the payment of the present iron debt, can by any means be anticipated, 
It seems to me that the engine should be ordered forthwith. 

The remarkable weather which has visited us for nearly the whole time 
since the compaiiy has been running the cars, has been alike un&vorable Io 
road repairs wad to the business of Uxe road, while its effects upon the em- 
bankments, cuts and foundations hare been such as should be expected from 
the constantly wet condition of the earth. 

This has been equally un&vorable to the running of the trains ; the track 
being, much of the time, so slippery that the engines could not take over the 
road more than one-half to two-thiids of the tonnage that can be taken in 
fiiYorable weather. Yet with all these difficulties an amount of businen 
has been done (as will be seen by the.tabular statements) fiur beyond any 
previous year, and repairs have be^ made also to a larger amount 

With obstacles thus difficuh uid opposing, and with a tariff of charges, 
oa an average at least 25 per cent, below tlmt charged l^ the State, ^e ? e- 
ceij^ from transportation for the year ensuing the time of our taking poe- 
eession of the road will have amounted to rising $^,000, not in outsummng 
and unavailable debts, but in actual cash receipts. The nett proceeds of the 
road, dfter deducting the rent to the State, will not vary nrach from 10 per 
cent on the capital stock of the company paid in ; which amount will be 
subject to division among the stock, to be carried to the credit of the stock- 
boners as so much additional stock, agreeable to the consent in writing ot 
most of the stockholders on file in the office, or to remain as a surplus to be 
hereafter divided 

But if the board should deem it advisable to declare a dividend, I would 
recommend that it should not exceed 8 per cent, leaving an overplus for fu- 
ture disposition. 

Statements will be exhibited to the board for its information, showing the 
general state of our finances, and the amount of receipts and disbursements 
tmder each appropriate head, together with tables showing the state of my 
account with the company as its treasurer, to which I mvite a searching 
scrutiny by the board. 

Believing the taking proper care of money when earned, as important as 
to earn much, I have carefully watched the operation of our systmn of ac- 
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amoiMlhf^ viA dieeks, and bahnces, and hare examm^d the wntillB 
collated and compared the results with the weekly statements of the derki 
of transportation and conductor, upon which these payments are miiile to 
the treasurer, and find that the system, though not perfect, is, if fidl^ carried 
out, sufficiently guarded for the protection of our funds, and which is Ibilber 
secured by honest and laithiul officers, having charge of the departmeiMB of 
transportation. \ 

This bemg the first year of the company's operation in transportatioQ and 
control of the road, much interest has been manifested by the stockbolden 
and the public as to its management and probable results which would flow 
from an extension of the road, both as to its own revenue and utility to die 
public. The practical illustradons which have resulted from this one yeu's 
experiment, in our system of management, accountability and economy^ to- 
gether with the certain favorable efiTects of the extension of the road cmi its 
business and* revenue, should be highly gratifying and encouraging to all 
the friends of the road ; and ahhough this great nndertaking (so &r as the 
company is concerned,) is in its inifancy, yet we have good reason to bops 
that the ultimate results will be alike propitious in profit to the shareholders 
and general utility to the community. 

In the management of a business* so large as Is now commanded by this 
road, and where OTery inter^ so &r as regards the details of its manage- 
ment, is antagonistical to the interest of the company — added to the &ct thsi 
sooie delight in, and are incessant in manu&cturing clamor, it could not bat 
be expected that complaints would be made ; but so fiir as these several con- 
fliding interests have depended upon my action, I have carefully consulted 
my best judgment, and when convinced of the right and proper course, I 
have carried it out, as I hope, with firmness and moderation, and hold mj* 
self responsible to the board and to the stockholders for my action as tbev 
agent and representative. All of which is respectfully submitted. 

Madison, Feb, 22, 1844 N. 6. Palmer, President 

The following table will show the amount and quantity of the several ar- 
ticle* of freight (inward bound) or going south, which passed over the rail- 
road from the 20th of Fd[>ruary, 1843, to the ad of February, 1844. A 
statement of the outward bound freights, together with other interesting tables, 
will be shortly published, but which are not at this time in perfect ^* 

Sf340 through passengers, 

a,»74 way « 

402 hhds. bacon, \ 
243,76a bacon and bulk pork, 
l&,038i bushels wheat, 

5,670 bbls.fiour, 
200,918 lbs. miscellaneous freight, 

l,^&^ bushels flaxseed, 

1,066 kegs lard, 

1,167 hbls. lard, 

1,981 bbls.pork, 

1,153 cords wood, 
210,692 pounds hay, 
17,876 live hogs, 

483 slaughtered hogs, 
11 bushels com, 
43,838 pounds hemp, 
264^306 pounds tobacxo. 
168 bushels meal^ ' 



1,328 flour barrels, 
31 1 bushels barley, 
87| bushels grass seed, 
20,324 hooT) poles, 
489 bushels potat068| 

18 head cattle, 
281 head hors^ 
266 bbls. whnkey, 
2,211 pork barrels, 
23,277 pounds fumiturei 

868 lard kegs, 
326,286 feet poplar lumberi 
4,636 feet ash and cherry dOi, 
92 car loads staves, 
11 perch stone, 
89} thousands shingleSi 
366 bacon hhds.| 
18 carria^fes, 
767 busheboats. 



The following descriptum of prepanng tbe Bpeenlnmfor a large tel ee eo pe< 
will be found inteiesting to many of our readers. It is taken from the F^ 
mary number of ^ The Civil Engineer and Architect's Journal.'* 

LPftD aOSSS's TELES0OF& 

At a meeting of the Bel&st Natural History Society, the steps by which 
difficulties were overcome in making the speculum, were explained by Mr. 
Steivelly in detail, under the following heaas : 

MsTiL TOR THE Sfecitlum. — The metallic alloy for the speculum con- 
aists of four atoms or chemical combining proportionals of copper to one of 
tin, or by weight 1264 copper to 689 tin. This alloy, which is a true 
chttnical compound, is of a orilliant white iustre, has a specific gravity of 
8^11 ; a twelfth of a cubic foot, or 144 cubic inches of it, weighing, there- 
fore, a little over 45| lbs. avoirdupoise, or to allow for all waste when casting. 
60 lbs. which is the rule hj whicn Lord Rosse estimates the weight of metal 
he requires. This allo^ is nearly as hard as steel, and yet is almost as brit* 
lie as sealing wax. Of this moi^ unpromising material Lord Rosse has cast, 
ground, and has ready for polishing, a circular mass, 6 feet in diameter, 5^ 
inehee thick, and weighing upwards of three tons, with a sur&ce perfectly 
firee from crack or flaw, and quite homogeneous. The next head is 

Casting. — On the first castings having flown into pieces, finding that die 
fragments no longer fitted each other in their former places, he pereeived 
that Uiey had been in a state of violent strain arimns; from the cooling and 
setting of the outer parts, while the inner parts, yet ftiid, were also largely 
azpanded by the heat : thi& and the porous sur&ce, led him liy many stages 
and tnals to the remedy, which is simj^e and complete. The boJ|om of the 
mould is made of a ring of bar iron, packed full ot slips oi iron hoops set on 
their edges, which lie m parallel cords of the ring. These, though packed 
very tightly together, ana so closely fitting that tl^ melted metal cannot run 
between them, yet allow any air that is curried down to the bottom ik the 
mould when the metal is cast in, to pass out through the intesstices. After 
the rilng is packed, it is secured in a lathe, and the fiu^e, which is to be the 
b(4tom of the mouldj turned true to the convex shape to fit the concave spec* 
alum required. It is then placed flat on the ground by spirit levels (between 
the sur&ce in which the metal is melted, and the annealing oven,) and the 
mould completed at the side with sand, in the way practised by founders, but 
left open at the top. The metal is then melted in cast iron crucibles; wrought 
iron would be corroded by the speculum metal, and injure its properties, white 
fire clay crucibles will not answer. Unless the crucibles be cast with their 
bottoms downward, they will be porous, and the metal alloy will run through 
theb fine pores. When the metal is melted, and still much too hot to pour, 
the crucibles are brought by a crane, and set firmly, each in a strong noop 
iron cradle, which turns on gudgeons, and so arranged round the mould 
thfit when the handles of the cradles are depressed, they pour out their mol- 
ten mass direct into the mould. An oxide forms rapidly on the surfibce df 
the metal while too hot — this is as rapidly reduced back to the metallic state 
by constantly stirring it with a pine rod ; as the temperature sinks, the in* 
sumt this reduction of the oxide begins to cease, is seized on as the proper 
moment for pouring. The liquid mass descends with a few fi^ spmshes, 
and after waving back and forward for a few seconds, the sur&ce becomes 
still. The setting process begins at the hoop iron bottom, where a thin film 
first sets — the process extends upwards in horizontal layera, and at length 
the top, thoi;gn red, becomes fixed in form; the mass is then as tou^ as 



mdtiiig glaflB, and being tarnad out of the nurald upon a proper truck, 
the hce upwardsi is drawn into the oven to undergo the process of 

Annealino— or very slow cooling. Hera it is baiu up into the oycd, 
previously heated red hot, and fire is kept up under the floor of the oveQ far 
aome days ; the under fire places are then stopped, and all left for weeks lo 
cool down to the temperature of the air. The six feet specuiom was Ie& 
here sixteen weeks. Here the particles of the alloy slowly arrange thsmt 
selves into the arrangement in which the aggregatmg forces are in eqaK- 
brium, er natural and eoual antagonist tension. When the oven is opaui| 
the speculum is removed to the workshop, to undergo the process of 

GRDfDiNG — which process was illustrated by working a model In the 
workshop it is placed on a circylar table, in a cistern filled with water, of 
temperature, say 55^ Fahrenheit, with the face to be ground upwards. The 
circular table is turned round by the motion of the grinding engine. Bal 
first, the edge is made truly cylindrical by being surrounded by many pieeer 
of deal board set in an iron ring pressing against the ed^e ; ^nery being » 
troduced as it turns round, soon grinds it cylindrical ; U is then placed in the 
box in which it is to be used ; here it is firmly secured by a ring of mm 
brought to embrace, firmlv yet gently, its now truly cylindrical edge. The 
box and speculum, with the &ce to lie ground placed upwuds, is now again 
placed on the circular table in the cistern of water. Kmery and water be- 
mg placed upon it, the grinding disk is laid on, which is a cast iron plale 
turned at one surfiice to the shape to fit the speculum when ground, aad 
grooved on that surfoce with many annular grooves concentric wSh the plaltti 
and with many straight grooves runnin? across at right angles to each other. 
The back of this gmding plate is rilA)ed with six or eight radial ribs, to 
five it stiflSo^ss. This plate sits rater loosely in a ring of iron a little larger 
m diameter, which is driven back and forward by the motion of the steana- 
engine. This ring has two motions, longitudinal and transverse. The en- 
gine causes it to make 24^ strokes for one turn of the speculum on its azk 
ihider the mnding disk, about 80 strokes taking place in a minute ; the 
length of this stroke is oneHhird of the diameter of the speculum. The 
motion is produced by an eccentric pin. The transverse stroke takes place 
1*72 times for each turn of the speculum, and its extent is, at the centre of 
die speculum, -^ of the diam^er of the speculimi ; it is produced by aA 
eccentric fork. A fourth motion takes place by the ^^ding disk, while for 
an instant free of the ring, at the turn of the eccentrics, being carried rousd 
a little by the speculum, on which it is then lying as it were fiee \ this causes 
h to turn once K>r aboul 16 turns of the speculum. Emery and water bdng 
constantly supplied, the surfiices of the grinding disk and speculum in a few 
hours grmd each other trulv spherical, whatever be their original ddeds of 
form. The process is fiDished, when, upon drawing ofiT the grinding disk 
with one steady long pull, the sur&ce of the speculum is left every wheie 
uniformly covered with the fine emery arranged in uniform lines, parallel to 
the Ime m which the disk was drawn ofi! A slight polish being now given 
to the speculum, its focal length is tested by a very simple process. The 
floors of the loft above the workshop, in the tower of the castle, contain trap 
doors, which are now opened, and a mast erected on the top of the tower, 
which carries at its top a short cross arm, to the under suriare of which a 
vratch dial is fastened, the face of the dial looking down on the speculum, 
now directly under it, and at a distance of 97 feet A temporary ^e piece 
erected in tne upper floor of the tower, soon finds the place of the mint and 
still imperfect image of the watch dial, the proper place of which is a mat- 
ter of simple calculation, if the speculum be ground to the expected focua 
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If it be ibund incorrect, the grindiag disk is rendered a little more flat| or a 
little more convex, and the grinding process is renewed, and so on, nntil the 
jtpherical &ce of the speculum is given its proper length of radius. When 
tnis is accomplished, tne brilliant reflecting sur&ce, and true £>rm for pro- 
ducing a good image, is given to the speculum by the final process of 

PoLisHiNo. — In this, two matters require attention, the polishing powder 
and die surface of the polisher. The powder used by Lord RcMse is not 
potty or oxide o^ tin, as used by Newton and his followers, but red oxide of 
iron procured by precipitation from green vitriol or sulphate of iron by water 
of ammonia; tnis is to be heated carefully in an iron crucible, for it has a 
tendency to take fire, and thus run many particles into one, and render the 
polishing powder too coarse. The surface of the polisher used by Newton 
was pitch m a very thin layer. Instead of pitch, which Lord Rosse found 
too full of gritty impurities, he uses resin tempered with spirit of turpentine. 
A large quantity of resin being melted, the smrit of turpentine is poured in, 
and well mixed and incorporated (about a nfUi by weight sufilces.) The 
proper temper \b known by taking up a little on an iron rod, and putting it 
mto the water until it acquires the temperature, say of fifi FahrenhJait 
Then if the thumb nail make a slight but decided impression, it is rightly 
tempered ; if not, more resin or more spirit of turpentine is added, untu the 
proper tamper is attained. The tempered resin is now divided into two par- 
cels j to the one parcel a fourth part (by weight) of wheaten flour is a&ed 
to give it tenacity and diminish its adhesiveness. This is incorporated by 
stirring until it becomes clear. To the other parcel an equal weignt of resin 
is addeL which makes it very hard. Upon this, when cooled to f&^^ the 
nail will scarcely make an impression. The grinding disk, with its spheri- 
oal sur&ce turned upwards, is now heated by nre underneath, and the resin 
rendered tenacious by flour laid on with a brush in a thin even coat about 
150^ Fahrenheit This coat and the grinding disk are then allowed to cool 
down to about 100^ Fahrenheit, when a thin coat of hard tempered resin it 
laid on as evenly and thin as possible. The smooth ground concave speco- 
lum is now covered with a creamy coat of the fine polishing powder and 
water, and the warm polishing sur&ce turned down upon it at about 80^ 
Fahrenheit, when it soon takes the form of the speculum as in a mould ; 
care must be taken not to put on the polishing plate too hot for fear of crack- 
ing the speculum, which the interposed creamy polishing powder helps to 
j^rotect ; nor too cold, else it will not take the proper figura The grinding 
engine now gives the same motions to the polismngplate as before, but its 
weight is much diminished by counterpoising it Tne soft tenacious coat 
below, and the grooves on the surface of the grinding disk, permit the pro* 
per lateral expansion, while the hard outer coating retains its form, and holda 
firmly embedded the particles of polishing powder. The polishing now 
proems rapidly, and as soon as wliat is teclmically called the black polish 
IS attained, the defining power is judged of by examining the minute divis- 
ions of the image of the watch dial under an eye piece of mgh power. The 
true form is known to be c^iven as the polishing proceeds, if the focal length 
slowly increases in a tabulated proportion to the tima The six foot specu- 
lam it is expected will be finished after six hours' polishing. 

An Enormous 8Uam Engine — ^by ftir the largest ever constructed — is 
now in process of manufacture at Harvey and Co's. foundry, Hayle ; the 
piston rod, which was forged last week, is 19 feet long, 13 inches diameter 
m the middle, and 16 inches in the core : and weighs 3 tons 16 cwt It will 
work in an 80 inch cylinder, which will stand in the middle of another cyL « 



r, of 144 inches diameter. Five other piston rods will work between 
the inner and outer cylinders. We conclude, for this has not been explained 
to us, that the piston of the external giant cylinder will be perforated in the 
middle for the 80 inch cylinder to stand in it, and will work between the twa 
The 80 inch cylinder was cast last week, and the large one will be cast soon. 
The pumps are to he 64 inches in diameter ; a measurement which may a^ 
ford some idea of the size of the engine. It is intended for draining Haer- 
lem lake, in Holland,' and it is expect that odier orders for similar engines 
will be received from the seme quarter. It is truly gratifying to as to ob- 
ierve that Cornish engineers still keep so ht in advance of all the world, 
and not less gratifying to see that foreign powers know and can appreciate 
their excellence. Let this wond^ of engineering and mechanical skill be 
considered, as well as the duty done by our common mine engine ; and it 
most be coniessed that our Cornish mechanics are, in this branch, &r in ad- 
vance of every competitor ; and we may reasonably hope, as superior merit 
must be appreciated at last, that our engine foundries will at length have 
their ftdl share of public and govemment patronage. 

Botktdof^s Iron Blocks. — ^An experiment has been made in Plymooth 
doekjrard, to try the comparative strength of Mr. BothwaVs single metal 
blocks against the rope it is calculated to take, viz., a 3 inch one. A rope 
of that size was rove in the block, and one end brought to a windlass, and 
hove on until it broke. A 3^ inch was then tried ; though larger than re- 
quired for such a block, this also gave way ; and the last is considered by 
practical men fully equal to the powers of an 8 or 9 inch block. The iron 
blocks have also another greai recommendation in doin^ awa^ with the rope 
strappings, as many serious accidents have occurred by their breaking. — 
London Meek, Mag. 

Street Sweeping hy McLchinery, — The first exhibition in the metropolis 
of the self loading cart, or street sweeping machine, which has for some 
time been in use in Manchester, and is fully described in the '' Mechanics' 
Bifagacine," No. 1014, took place recently on the wood pavement in Regeitt 
street, and attracted crowds of persons to view its very novel apparatus. 
The cart was drawn by two horses, and attended by a driver, and as it pro- 
ceeded caused the rotary motion of the wheels to raise the loose soil from 
the surface of the wood, and deposite it in a vehicle attached, to ^e cart 
Proceeding at a moderate rate through Regent street, the cart left behind it 
a well swept track, which farmed a striking contrast wkh the adjacent ground. 
It filled itself in a space, of six minutes, its power bein? equal to that of fortv 
men, and its operation being of a three fold nature — that of sweeping, load* 
ing and carrying at the satne time, which under the old process formed three 
diatinct operations. — Ibid, 

A Handsome Present — The little steamer built by Mehemet All to send^ 
as a present to the Sultan, is a most splendid little vessel, furnished in a most 
costly style. The cabins are entirely built of rosewood and mahogany, 
with silver columns, and rich satin curtains covered with gold. She is 
sehooner rigged, and the masts are all of solid cherry wood. The engines 
are«of thirty-six horse power, and there is no doubt that she will be a most 
acceptable gift to the Sultan as a pleasure yacht. — HerapaWs Journal. 
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WEAR AND TEAR, AND DESnttTCTION OF IRON RAILS. 

We had hoped that ere this we should have reeetred ffom some of our 
eorrespondents a review of Mr. Ellef s commanications on '^ the cost of trans- 
portation on railroads." In these there is much in which we concur ; hot 
diere is, on the other hand, so nnich of error mixed up with the truths that 
Ibey contain, that it is extremely desirahle that some practical engteeer, who 
lias constructed and managed raHroads;, should review them, and inform the 
leaders of the Journal, many of whom are large stockholders in their ua* 
4ettakuigs, where the views taken in Mr. Ellet's papers are corrd^ and 
tvhere erroneous. 

On one point It seems to be generally conceded that Mr. £. has adopted 
most exaggerated views. We mean in relation to the wear and tear and de* 
•tmctlon of iron rails. This has been hithetto much greater app6^ranilf^ 
than it is rtallpy from the dispositk>n of railroad companies, both in England^ 
and America, to progress in the improvement of their sapevstmctures with 
die increase of their business, which has led them oAen to substitute a heavier 
fail for a lighter, long before the latter had given out, and in some cases 
liven before it was materially injured. It is obvious, however, that what- 
ever may have been kUherto a finr allowanee for the wear and tear of irotti 
a very small one companctively will be sufficient hertafUr^ for the foUowinf 
reasons: 

, 1st The value of tl4no motion for freights is now beginning to be gener- 
ally understood, and the wear and tear and destruction of rails, occasioned 
by the passage of a train over a railroad, is much more than proportkmaUy 
<fiminished with every diminutiott of sp(»ed. 

* Sd. The locomotives now being introduced for freights, with mnoh moie 
adhesion, and) in consequence, much more capability than the old, have tl»ir 
Weights more equally diffiised, «id lea o% a tingle pair ef wheelt than th» 
old, vnd the motion of a train over a road, drawn by suoh a looomotive, is, 
therefore, much less injurious. 

3d. While by the use of these effective, bat sKgfatly oppressive mackinesi 
at slow motion, the passage of a train over a railroad is much less mjurioai 
^■n it formerly waS) ittsmock as the idjuty la dM fad (that arising prindp^ 
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ly from the passage of the locomotiva and not of the cars,) is but littla 
for a long than a sh^rt train, the amoaot of injury per ion cooreyed is 
still farther diminished compared with what it has been, in cpnseqtnu tf 
the increased length of trains. 

For the above reasons it is obvious that Mr. Ellet's ealcnlations, aa to dM 
wear and tear of railroad iron, per ton conveyed, deduced from roads oa 
which high speeds, engines with great weight on a single pair of whedi, 
and short trains, are run, must necessarily be immensely exaggerated, whea 
applied to the Reading railroad, on which, if we are correctly ioformedi 6 
wheel engines, at a moderate velocity, draw trains averaging 100 tons iielt,and 
on which) it is believed, that engines of the same weight with those dow en- 
ployed, 80 constructed as to have the benefit of their whole adhesion, and 
with the weight equally divided on all the wheels, (so as to have but littk 
nore weight on a wheel than the weight on an ordinary car wheel,) nay 
draw 800 tons. With such engines, and we have no doubt they will be en 
long introduced on the Reading and other roads, the iron of railroads naj 
be expected to last as long, with ^ow transportation on locomodve as m 
horse power railroads, and on the latter the wear of a well made €d^ rmii 
may be considered so small an item, as to be scarcely worthy of cooaidft^ 
ation. 

We have designed in the above remarks only to advert to the snbyfct 
noticed in them, by way of inviting the attention of some intelligent and piao* 
tieal professional gentleman to it, and to the other elements of the cost of 
transportation on railroads considered in Mr. £llet's communicaiions. Wt 
have indeed to regret that those members of the profession of civil 
who could do most tp enlighten the public mind on subjects connecled 
their profession, have but rarely listened to our appeals to them. We shall 
contini;e to hope, however, that this may be more the case hereafter than it 
has been heretofore, and that those whose experience is greatest in their pro 
feesion may be willing occasionally to present through our coluraoa thtig 
views oa important professicHial subjects in relation to which it is <1i^'tiM» 
that the public mind should receive correct impressions. 



BALTIMORE AKD OIUO RAILKOAB— TRANSPORTATION OP HEAVY FREIGHnL 

Through the politeness oi B, H. Latrobe, Esq., chief engineer, we have 
received a pair^let, entitled '^ Two replies of the Baltimore and Ohio rait 
road company, to interrogatorioi propounded to the said company by tht 
house of dekgates of Maryland." The main object of the pquiries ap- 
pears to have been to ascertain the rates per ion at which ^^ the railroad com- 
pany would engage to transport coal, iron, etc., from Cumberland to dam 
Na 0, provided an arrangement be made fox such transportation to last fie 
two, and also for twelve years, or permanently." To these^ and other «► 
qaicies, the company replied, under date of 1st February, 1844, as follows, 
lo the 1st and 3d inquiries — the answer to the 2d, 4th and &th are here omit- 
ted| at the whole subject is f^Uy answered in the reply of the company, 
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Ibniiigh their nble president. Louts M^Aiane Es^., in answer to a second 

call from the house of delegates, which, with the accdmpanying estimateSi 

mad statements, we gife at full length. 

Ist inquiry. Whe^ is ''the lowest rate of toll per ton per mile at which 

the company would agree to transport coal^ iron^ etc., from Cumberland to 

4am No. 6» etc. 

''Ist That, provided a satisfoctory arrangement he made within the en* 
auing twelve months, for the transportation of not less than 105,000 tons of 
coal annually, in equal daily quantities, during the canal season, assumed to 
be 250 days, from Cumberland to dam No. 0, to continue for twelve years 
or permanently, this company will engage to transport that amount, or any 
greater quantity not exceeding 500,000 tons as aforesaid, between those ooints 
at 1^ cent per ton per mile.'' 

2d Inquiry, Requests a " statement of the relative cost of transportation 
by means of the rajlroad and canal from Cumberland to Georgetown, and 

1^ the canal alone, if finished," to the latter place. 

" 3d. That this company decline to assert positively the lowest cost of 
transportation b^ the canal alone, if finished from Georgetown to Cumber" 
land, but assuming such cost to be, as stated in the report of the canal com- 
pany of the l^h of November last, 1 j^^Vo of a cem per ton per mile, the 
relative cost of transportation by means of the railroad from Cumberland to 
dam No. 6, and thence by canal to GeorgeUnon, and by the canal alone, if 
finished from the same to the same, will appear as follows : 
<* Tolls and charges on railroad to dam No. 6, 45 miles at 1| cent, 60 
^ Tolls and transportation on the canal from dam No. 6 to George- 
town, 136 miles at 1 j^oS cent per mile. 1 TO} 

•2 30} 

^ The cost of transporting a ton of coal from Cumberland to George- 
town by the camd alone, 184| miles, at the above rate of 1 |^^ 
cent per ton per mile, * $2 31^ 

From the estimates here given, which have unquestionably been made 
with great care, it will be seen that heavy frei^ts may be carried on a rail- 
road at very low rates, and at a fiur profit — where the trade is regular and 
certain. 

These " replies'* are from practical men who have been long in the school 

of experience — and will be, by many, deemed conclusive answen to Mr. 

BUelfs theory in relation to the wear and tear of iron rails. 

OfiiCe of the Baltimore and Ohio railroad eompanp^ 

February Ibth^ 1841 
lb the honorable the speaker of the house of delsgaUs : 

Si&: I had the honor to receive on the 12th inst, the order of the housa 
of delegates passed on the 10th, and having at the earliest day praetjeahlo 
submitted it to the board of directon of this company, I am authoriaed to 
transmit the following reply. 

In the first place, the board desire it should be distinctly understood that 
d^e investigation into which the house of delecfates have been led, has been 
without their prompting or knowledge, and tnat in responding to inquiries 
into their resources andbuainess, which, by exposing in detail the course and 
results of a single branch of their operations, may possibly lead to errone- 
ous inferences in respect to others— without a like opportunity of explana* 
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tkm — they yield only to a sense of respect doe to the legisUiiare of the 
haviDg so deep an interest m the trade and revenues of the road. The 
quel of this present answer will satislactorily show that the board need 
no other objection to the amplest exposition of their credit and reaource 
of the whole range of their transactions, on any other ground than that al* 
ready indicated. 

The board have at no time heretofore deemed it expedient or deairahle Is 
make expensive preparations for the transportation of any comidermbls 
amount of coal fnom the mines in Allegheny comity. It has been qaite 6b' 
vioQS to them, as indeed they most presome it will be to all, that without the 
fccilities of railroad communication between the mines and Cumberland, the 
article could not be brought to the latter point m quantities sufficient to war- 
rant a large expenditure in providfng means of transportation by any chan- 
nel whatever. Up to this period. the ultimate route of the Baltimore «id 
Ohio railroad from Cumberland to the Ohio river is too HMleterminate to au- 
thorise any attempt to extend it to any pert of the coal region, and h is oiify 
recently that the board have seen any evidence of the existence, in any ochcf 

Suarter, of the capital sufficient either to construct a road to the mines, or lo 
evelope, except in a partial degree, their resources. It would be maxuieatly 
unwise in this company, or, as it may be presumed, in any authority what- 
ever, to venture upon a large expenditure to acquire the capacity to accom- 
modate a particular branch of trade, without at least some reasonable assu- 
rance that after' the capacity should be acquired, sufficient trade would exist 
to employ it ; and this consideration is particularly applicable to the open- 
tions of the railroad, inasmuch as the fi^reater part of the preparations neces- 
sary for the transportation of coal would not be needed, and could not be ad- 
vantageously employed in any other business. 

This board, moreover, after thorough investigation of the subject in aD 
itp bearings, have placed no great confidence in the expectations Ibuaded 
upon the rapid and extensive developement of the cotil of that portion of the 
State. If the requisite capital for the purpose can be commaiKied, they have 
Eeen unable to discover an^ evidence that the demand for consumption will 
bo such as to authorize, on their part, at least, any great preparations for en- 
gaging in the trade. They have become c6nvmced, on the coatiftry, du* 
many years must elapse before the demand will require more than 100,0(Xk 
tons in any one year, whatever facilities of transportation may be affi>rded 
It is to be observed also that to justify the railroad company in engaging ex- 
ttosively in the transportation of coal, at such rates as would bring it to 
market upon equal terms with coal of other States^ it #oakl be neceasuy 
that the trade should be large in amount, and of c^taia and. regular supply 
throughout the year ; of which, up to this time certainly, there has been jio 
satisfactory assurance. Of the capacity of the company, with thpse advan- 
tages, to engage in the transportation of coal, ^t rates extremely profiud)le^ 
and at the same time so low as to exclude the apprehension of rivalry from 
other work? — ^accordinof to any rate of charge at present known — the board 
have never doubted. The estimates accompanying this answer, and the large 
margin of profit which they exhibit upon the terms assumed, will show tluU 
if the board would be content with a nett profit of sL\ per cent upon the 
capital employed, it has the capacity to engage in the trade from the minea 
tb the city of Baltimore at rates below any other mode of transportation at 
present known. The indisposition of the board, therefore, heretofore to en- 
gage in the transportation of coal, has proceeded from no other apprehensioa 
than the wai^t of certainty and regularity in the amoi^nt ; and on this ground 
they have preferred waiting events, and to test the practicability of develop- 
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time, that if those expectations should be realised and the trade in coal bo- 
eome sufficiently regular and certain, they eouid, at any time, engage in the 
transportation of it to Baltimore wfthoot danger of serious competition with 
«ay other rival. 

Proviotis to the order of the house of delegates of ^e 2^h of January^ 
liovrever, the board were officially infomied by the preeioent of the Mary- 
Ittid and New York iron and coal company, that he had procured the re- 
qvdsite'funds for the coastruction of a railroad from the works of that com- 
pany to Ckioaberland and was anxious for the completion of the road in the 
shortest possible time. The same officer also verbally communicated his 
desire to adopt the Baltimore and Ohio railroad to Baltimore for the trans- 
portation of coar and iron, if this company would engage in the trade at such 
sates as would enabje him advantageously to do so. The investigation to 
which this application led only confirmed the opinion of the board that they 
night engage in the transportation with great advantage to the stockholders, 
«id upon terms which, considering the speed at which they could perform 
dip business, and the superiority of the Baltimore market, he might be weH 
eontent'to accept Under such circumstances, they felt an obligation nof to 
withhokl their aid from the devek>pment of the resources of that important 
region* The order of the house of deiegates of the 25th January, there 
lore, came while investigations into the practicability of arrangements for 
t^ purpose were actually in progress. A few days subsequent to the an- 
iwer of the board to that order, the president of the Maryland and New 
York iron and coal company submittea a further and specific proposition : 
and it may be proper to remark, that in this proposition that company, of 
tckB(^wledged means and dapaeity. does not appear to contemplate a greater 
amount of transportation than 62,600 tons per annum for a period of five 
years, and that not of coal only, but of '< coal, pig iron, bar iron^ fire bricks^ 
castings, and other manu&ctures of iron." Th^ object of the proposition 
was to ascertain the terms upon which this board would transport that amount 
from ih€ mines ie Baltimort^ if the Maryland and New York company 
would make a railroad from the mines to the depot at Cumberland, and ertfi^ 
ittto an agreement for ^ve years to furnish a freight, for one train of ca^ 
•opposed to transport 175 tons per day for three hundred days in the year. 

In answer to the proposition, this l>oaid, have ofl^ered to enter into an en* 
•gagemenl to transport that amount of freight, in the manner proposed, from 
the mines to BaUimore, at one and one^htrd cent per ton per mile, a distance 
of 188 miles, with ten cents per ton for transportation throu&fh the streets of 
Baltimore^ and one cent per ton per mile for 188 miles m addition upon 
manufactured iron, when required to be transported in house cars ; the Mary* 
land and New York company to load and unload the cars. An official es- ' 
timate, forming the basis of this offer upon the part of the company, and 
showing the result of the operation, is herewith submitted, marked D. 

I have now to add that since the preparation of this reply, a communica- • 
tion has been received from the presideiSt of the Maryland and New York 
iron and coat company, announcing the accepttmce by that company of the 
foregoing ofler; Mid stating his readiness to conclude a formal agreement 
to carry out the arrangement 

With these remarks, which have been deemed proper for a full under* 
standing of the whole siibjeet, I prooeed to a more particular reply to the 
•ereral questions propounded in the order of the 10th instant 

1st I'he terirfs ^^ satisliietory nmngemeot,** in the answer of the board 
of the 1st instant, are to be unoerstood to require & reasonable assurance that 
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theamotmt of trampoHatioii for which tbe compaoy would be oen^dled m 
c^ualify itself, should in good faith he furnished ; and with sach regulari^ 
and punctuality, during the period astnmed, as would authorize the band !• 
engage in it at the low rates proposed. 

If such reasonable assurance cOold not be giren by those who «ra haum' 
ested in the trade, and who are seeking the means of reaching the narkel, 
it is not perceived upon what grounds they can with propriety demand u 
large expoiditure of money for the preparation of any means of traii8pc»te> 
tion. 

It has already been remarked that without a railroad communication frooi 
the Frostburg mines to Cumberland, it is obviously impossible that the re* 
sources of the iScHrmer can be sent forward in quantities to justify any consid- 
erable preparation of any kind ; and it is not to be supposed that these work* 
will be constructed until the market shall demand an adequate supply, Bad 
the capital be provided to meet such aupply. As the bans, therefore, of any 
^ satisHaictory arrangement" contemplated in the former answer, the board 
would require, — Firsl^ that the necessary communications from the rohMS 
to Cumberland, should be constructed; Second, that adequate capital §of 
working the mines to the proposed extent should be provided ; ana Tkirdj 
that responsible parties, engaged in the business, should enter into an agree* 
ment to furnish the requisite amount upon the terms and in the manner pro- 
posed. The board would take it for granted that responsible parties would 
not perform these things without a reasonable certainty that they would fiad 
a market for the products of thmr li^r and capital ^ and until they can haT^ 
such certaioty they would not he justified in demanding extensive and umia* 
cessary expenditures, of which they could not avail themselves. 

2d. For the charge of 1^ cent per ton per mile, as specified in their aa- 
swer of the Ist instant, the board contemplates a toa of 2.240 lbs. 

3d. In reply to this answer, and in illustration of other parts of this answer 
I herewith submit a report and estimate of the superintendent of machinery 
and repairs, approved ancTconfirmed by the chief engineer of the company, 
markea R From this it will appear that to provide the necessary ^ convey- 
ances, cars and machinery, to accoromodalea trade of 105,000 tons, annually, 
between Cumberland arid dam No. 6," it will require the sum of eigJUf- 
teven thousand dollars, fuoA for additional sideling tracks at dam No. 6, thru 
thousand dollars, making together ninety thousand dollars; and ^for the 
accommodation of 500,000 tons, annually, between the said points," h wouU 
require $450,000, including, of course, the previous sum of 900,000. 

4th. Under other circumstances^ it might be a sufficient reply to the qaes* 
tion to suite that the company expect to derive the means to enable them to 
engage in the transportatton th^ have contemplated, from those sources freoi 
which all railroad companies derive the means of maintaining their works 
and carrying on their trade ; and that this board is quite incapable of v«n. 
turing to engage in any branch of trade, without a just reliance upon their 
ability to fulfil their engagements. Upon the present occasion, however, 
the board desire to give a more particular answer. 

In their annual report of October, 1842, the board stand pledged not to 
apply any portion of their annual revenue to the extension of^the road wett 
CM Cfumbierland, without at least the consent of the stockholders ; and, ad* 
bering to the determination to prosecute their work with the least possible 
delay to the Ohio river, they woukl deem it unwise to use any part of their 
fund appropriately applicable to the extenskm of the road, for the purpost 
of increasing thetr machinery for the aec<Mnmodalion of traoe from the pr^* 
sent terminua. 
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Tlie trade vpon the Bakimore and Ohio railroad, however, is obviously 

.^ inerease, and in the course of the next ^ear may require some ang- 
meDtation of its machinery for the accommodation of the regular and accus* 
totaed tesiness. For this purpose, and for any new trade in which the board 
Wk&w decide te engage, the ordinary and legithnto resources are the eredii 
mmd rsvenme of the company. From one of these the capital needed for the 
Gontemplated transportation of coal mfist be drawn, and that either will prove ' 
entirely adequate, is not to be doubted. 

Of the solidity of its credit, this company has just treason to be proud ; 
and they have the gratification to know that under its financial arrangements, 
<be improved economy in its operations, and the continual increase in its 
haaiaess, its credit is daily becoming better entitled to pitblie confidence. It 
has, at all times, promptly complied with its obligations to the State, and to 
tadividuals ; its ability in the future Is not less than in the post ; and its bonds 
•ow outstanding for the debt incurred on account of the Washington road, 
«re in demltnd in the market at a premium of five per cent If it may be 
ftasumed that capitalists will be found to advance the requisite funds for work- 
mg the mines >vhich are to yield the coal for transportation, and for the cott- 
atruetion of the roads necessary for its conveyance to Cumberland ; or if h 
be probable that the same facilities may be found to raise the millions requi* 
«lte to provide other channels of conveyance, not merely dependant upon the 
developement of the trade, but in competition, as the estimates herewith sub- 
mitted show, with a work in full opera^on, capable of transporting at as low 
a cost ; the ability of this company to raise, upon its credit, some addition to 
its revenue, to be employed m a business certainly yiekiing a nett annual 
profit of not less than 20 per cent, will scarcely be deemed less probable. 

The revenue of the company, should it be proper to use it, presents a re* 
aource equally available. 

The nett revenue of the iast year «monnted to nearly -9280,000, and 
enough is already known to authorize the presumption that for the present 
it will not be less than $300,000. Hence it will be clear, from, the estimate 
already referred to, that to accommodate a coal trade of 105,000 tons per 
annani, from the mines to dam ^o. d, hltle more than four months of the 
nstt revenue will suffice ; and that for the same amount of transportation 
(ffoia Cumberland to dam No. 0, a much less sum wilt be adequate. It is to 
be leniarked also, that upon either amount, should it be drawn from the 
revenue, the stockholders will annually receive nearly 20 per cent, from its 
new employment, and one-third per cent upon the entire Capital of 97,000,000t 

Whether the boaid will resort to its credit or to its revenue, will depend 
npon the best view they may take of the intere^ of the stockholders, when 
it may become necessary to resort to either. 

The conviction entertained by the 4)oard, of the progress and amount of 
the contemplated coal trade, if the supply for consumptbn should immedi- 
ately require the transportation of 1(^,000 tons in one year, they are quite 
confident that after reuchhng that amount, whenever that may be, the annual 
increase from that time, may be accommodated from the profits derived from 
ihis branch of trade. It may well be supposed, that no one can befotmd 
so sanguine as to imagine that the consumption of this coal will at the end 
of eight years require the aanuaUiansporktion of more than 600,000 tons; 
and upon this hypothesis, the statement herewith submiued^ marked C, wiH 
Abw that the transportation of such amount at that period, as well as pre- 
vious thereto^ will be maintained by the profits of this single operation, with- 
Mt further recourse to the revenue or the credit of the company. If, how- 
— ~>.tly board should, in any degree be disappointed ia tibese expectations 
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•^wbicb'tliey by do means apprdicDd — the defieiettcy, imall at it mmd 
ces^arily be, may be readily supplied from either of tba sources already m- 
dicated. 

5tb. In reply to tbis questioD also the attention of tbe bouse of delegtttas 
is particularly requested to tbe estimales already r^rred to, and maiked B ; 
wbkb were taken as tbe basis of tbe previotts answer of tbe bonfd of die 
Ist instant. 

These estimates and the expenses of transportation are in erery inntn— s 
derived from tbe actual experieuc4^ not only of other companies but a£ tbm 
company ; on experience in our operations of many years, and from Aak 
oniformity, and the economy we have been enabled to introduce, all eatimalei 
founded upon them possess, in all our calculations, tbe most satii&etory wm^ 
tbority. 

It is to be observed also that tbe principal means by which we are cnabM 
to engage in the transportation of coal at tbe low lates referred to, are ANmi 
— 1st, in the use of the approved heavy engine, possessing nearly triple tks 
capacity of those formerly, and now in use by the coropsny-*2d, m the o 
paiBtive cheapness of the description of cars, and tbe less weight they 
required to have in proportion to the load they carry— and, 3d, in the 
and regularity and punctuality of the trade. 

It may therefore be stated, that from Cumberland to dam No. 6, a distaaee 
of 45 miles, the cost per ton per mile of transporting I06,€€8 tons in iSBO 
days of canal navigation, is estimated al iVsV ^ ^ ^^^ ^ ^^ charge bs 
I| cent per ton per mile, the nett profit will be ff^% of a cent per ton per 
mile ; and upon 105,000 tons transported 45 milea, or 4,725,000 tons cainsd 
one mile, it would be $18,522, being upwards of 20 per cent upon tba ca- 
^tal employed, and more than one per cent upon tbe entire cost of the rond 
of 45 miles used for the transportation. Upon the same quantity tr ansp orted 
from the mines to dam Na €^ and requiring a capital <^ $102,000, the nett 
profit would be $2^,215, being nearly 23 per cent upon the capital employed. 

It will also be observed that the expenses of transporting iO^fiOO tons of 
coal from Cumberland to dam No. 0, include interest at 6 per cent upon the 
whole cost of machinery employed in it, as well as every other item of osoi 
arising out of the trade ; and tlie estimate also allows one-fourth of a cent 
per ton per mile for the increased wear and tear of the road doe to theao* 
cession of the additional trade. Regarding this specific transportation be- 
tweeQ the said points as no part of the general trade of the rood, upon which 
all the present expenses of working it are charged, it was deemed tmjost la 
charffe the new trade with any part of the expenses already incurred, and 
which would continue, although the additional trade should not be nndflr» 
taken ; and, therefore, it is not doubted that one-fourth of a cent per ton per 
mile will prove ample allowance for the additional wear and tear it is in» 
tended to cover. 

In any view, therefore, whether we regard the investment of the additisn- 
al capital in the machinery alone, or in that and the road together, it is pi^ 
tamed that the transportation proposed will be consulered ^prt^abU," 

6th. At two cents per ton of 2240 lbs, per mile, the company would bs 
willing to transport coal from CumberUnd to dam No. 6, at all times, witlh 
out requiring a stipulatfon that it shonid be delivered in equal daily qusnlh 
lies ; and would be willing to ^increase its machinery for that purpose a^ 
cording to the c^owth and requirements of the coal trade f provided sock 
trade l^tween tbose [joints shall be eqnal to 50,000 tons per annum, and ths 
company not be required to transport more than 420 tons in one day. Ck 
if the trade should amount to lOO^OOQ mns pes amnunt the conyaiqr vrwli 



Inaisport it in the tame mattner, and si the tame rate nol exceeding 940 tona 
Iter day. 

7th. Since the opening of the road to Cumberland, m November, 1843| 
the rale for the transportation of coal has been two cents per ton per mile ; 
and until there should be greater feciiities for its convevance from the mines 
to Cumberland, the company did not increase its machinery for the accom<» 
modatkm of thia trade. The whole qnantity of coal, other than that for the 
use of the company, taken from Ounu)erland upon the railroad to all points 
amounted to 6625 tons of 2240 lbs. ; and all that was offered for transporta- 
tion was not invariably carried when presented. There was occasionally 
also, '^ delay when other tonnage was seeking transportation." This was 
the consequence of an insufficieaoy of machinery to transport all articles 
oflfered for that purpose ; and when it became necessary to choose between 
diflferent articles presented at the same time, such as were perishable or most 
▼aluable, were preferred. Such, moreover, was the irregularity in the de« 
liverv of coal as to render its prompt transportation in many cases imprac- 
ticable, even if the company had been better prepared for the trade. The 
limited means, during the past year, for the transportation of coal, was well 
known to the dealers in that article, who without any expectation of its im» 
mediate transportation, must have delivered k with full knowledge of the risk 
of delay. 

8tb. The highest ascending grade on the railroad, from west to east from 
Cumberland to dam No. 6, is 26-|V feet per mile. 

9th. In the recent answer to the h^se of delegates, ft is stated, that upon 
% railroad from the mines to Cumberland^ worked in connection with the 
road from Cumberland to dam No. 6, and with the same machinery,. it >will 
cost two cents per ton per mile on the former, and 1| cent per ton per mil^ 
on the latter * because the road from the mines to Cumberland is but ten 
miles in (eagth, and dependant for its revenue entirely upon the coal trade. 
On this account its general expenses would have to be borne entirely by that 
trade, inasmuch as it would derive no such aid as it yielded to the Baltimore 
and Ohio railroad from the travel, and transportation of burden, by which 
this road is now supported. It is, theie&re, obvious that the charges cannot 
be the same on both roads, akhoagh worked by the same machinery, as it is 
supposed in the recent answer. 

Of the two cents per ton per mile, the assumed cost on the road from the 
mines to Cumberland, ItJJt ^^^^ would be received by the Baltimore and 
Ohio railroad for transportation, and the remaining iV:)^ cent would belong 
to the proprietors of the former road ; and if the road be supposed to cost 
91^)000, and the epcpenses of npair» and management to be at the rate of 
$600 per mile per annum, it would require a trade of 163,576 tons o^r its 
entire length, in each year to pay an interest of 6 per cent per annum upon 
the cost of construction. It might indeed be questioned whether the propria 
etors of a railroad from the mines to Cumberland would, ibr some time to 
#ome, be jusiified in charging so low a rate of toll as two cents per ton per 
aiile, assumed in the recent answer. I have the honor to be, sir, 

Very respectfully, your obedient servant, 

Louis MoLanb, PresidenL 

r B. J 

Estimates cf the cost ef transporting coal from Cumberland and from ih€ 

Frostburg mines to dam No. 6, on the Chesapeake and Ohio canal — ex* 

traded from report of the undersigned, bearing date 31 si Jan., 1844. 

Lit As to the cost of transporting coal fWnaCumbeiland to dam No. 6, bv the BaHimom 
•Dd Obis nibomA, dtitance 45 boIm. TUs estinHOe contemflatM the ettploymoit of loeo- 
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or 910 Unp of eoal per tndn, and thai tline loeomoChefl will be rccoim to perfim 
woikof twoj andthit the iceeoo of cuel nangatioa wfll cootanoe 260 days— can ' 
itt one dnecCioii atiky. 

BVmiATBD COST FSB DAT OP TBIW CABaTllf« 910 TONl COAL. 

Lstenit on 1 1^ timeecoit of JocwMthe and tcndv per working daj, 

(the coot of engine and tender being eotimatcd at $10,000,) • i3 €0 
Eepatnand renewals of engine and tender at 9 oenta per niie ran with 

tfaino— 90 mile« per day, - • - - 810 

OA. fat en^ne and tender, 1 1-9 gaBooo, al 90 enla. 1 95 

Fuel, 3 tone of eoal at SI ^ per ton, 5 Oi 

Wages of engineman and fiicaian, - - • • - 3 SO 

Wages (or two breakmen, one at $1 95, and one at 91, • • 9 95 

interest per working di^ on 75 eoal cats, al 99 80 each, - • 9 84 
ReiMifB and KnewMsof caa at a 1-4 of aeentper ton per ail»--of load 

Twied, . . . . r r . . 9369 

Grease fi^ can. -...•-. 1 50 

Making a total of 955 80 

Being at a rate per ton per mile of • • • • 0^1 cem 

Add to this fi»r wear and tear of road, bndgeo, etc., ... 0^60 " 

An! fi)r eontiagoncin, 0^100 *" 

The total cost per ton per nilB wiD then be ... ' OMI 
Two such trains as that above ostiiaated CjJ^th Ion than which the tnde ooqU not be o» 
eoonomkaOj condncted) would carry 105,000 tons of coal from Cumberland to dam Now 
6 daring the 250 days of canal navigation, which at two cents per ton per mile would yield 
anettvBvenae<rf'9DO,037 75 at 1 1-9 cento per ton per mile. 996,418 75. 

The anoont of oafkal^reqairite to pvacora the mactiineiy Mrtwesachtrainvwoaidba 
967.000. 

8(L As to the cost of transporting coal finpm the mines in the vidnity of Fnatbuis t* 
dam No. 6, say 55 miles, engines, load, etc., as before — engines working two days and lad- 
ing by the third tot examinatidii— avenge day's woik of engines and attendants of tnoi 
Taimks. 

ESmUTBD COST OP TRAIN VE9L BOUND TUP OP 110 M1I.CS. 

Interest on 1 1-2 times cost of engine and tender per round trip^.(cost af e^g^ 

and tender as beibre,^ - - • 9549 

Eepain and renewals or engine and tcflder at 9 cento per mfle ran, widitruna, • 9 99 

WiAj 4 tons coal at 91 per tori, ...... 480 

Oil for engine and tender 1 3-4 gallons, at 90 canto per mmd top, • • 1 67 

* Wages or engine and fireman, per round trip^ - - . 5 95 

Wages of two breakesmen, one at 91 25, and one at 91 per day, per roond tiip^ 3 37 

Interest on 75 can at 9380 eadi, per round trip, .... 684 

Bepainandienewaliof canatMof aecBt per ton per nile, of kiad hanled, 98 87 

Giease for cars, ........ 187 

Total cost of train per round tHf, ..... 997 87 
Being at the rate of - .... - 0*561 cento per tan per nola. 

Add to this for wear and tear of road, bridges, etc, • 0*250 ^* ^ 

And for contengincin, - - ' - • - 0-100 •* « 

And we have as total coot, ... 0*331 <« « 

Amount of money reauiied to prdcme the marhlafiiy ta nm two trains per day ondsr 
the above system would be 102,000 doUan. 

The quantity of coal transported would be the same as in the former ciae '105,000 toaa^ 

Nstt earnings at 1 1-3 cento per ton per mile would be ... 8S3^U5 

^ " 11-2 cento «"««.... 32,869 

•« •« 134 cento m « « ... 47^<«7 

" ** 2 cento " " «« . . . 61,734 

The cost of transporting a ton of coal from Cumberland to Georgetown, by nilroad la 

im No. 0, uid thence by canal, will be as follows, vis : 

FiTit.— Supposing toOs and charges upon the railiMd to be 1 1-3 cento per ton 
per mile, on 45 nales woold be -9099 

And snoposing charges for tolls and trannertatian on canal to be the same as aa- 
somed t>y the president and directon or me canal company in their teport of the 
10th November test, vis : 1 254-1060 cento per ton per nde, on 136 would be 1 7914 

Total cost of transpoitatkm, ^30 1-9 

Second.— Should the charge upon the niboad be fixed at 1 1-9 eeoto per ton per 
nnle, add to the above 071-9 

Total aoat win thaft ha • * • . ^ . . . « 9 99 * 
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Tlnid*-Sh(m]d the charge iipon the raOAMid be filed at 1 34 cents per ton per 

mile, add the further sum of,- -- - - - " ^^ ^*^ 

Total coflt wiU then bo - -' . - - - 2 49 1-4 

Fomth.— Should the chargeupon the raihotd be fixed at Scents per ton per mile 
add as befpre - - - -'- - • -» _lLl!r 

Total cost fifom Cumberland to Georgetown will then be - - 2 60 1-8 

Fifth. — Should the road be extended to the mines, add for transportation and 
ohaiges firom the mioce to Cumberland— lay - . - . 20 

Making the entire cost from the mines to Georgetown, - - 2 80 141 

The cost of conveying a ton of coal from Cumberland to Georgetown by the 

canad alone, at the rate above iissttmed, distance 184 1-2 miles, would be 2 31 • 

Add to this the cost upon railroad from the nnnes to Cumberland, which upon a 
i«ad so short as 10 miles, with no other sapport than that derivnl from the coal 
trade, and to be worked independently of the Baltimore and Ohio railroad can- 
net bie much, if any, less thaik - - - - - . - 30 

And we have n the cost to Georgetown, by railroad to Cumberland, and 
thence by canal, - - - - - - -S2 61 

Respectfully submitted hf James Murray, 
Engineer of mekchincry andirepairs, Baltimore and Ohio railroad. 
Baltimore, February 13, 1844. 

I have cazeihlly ^amincd the preceding estimates and have confidence in their suffit- 
tmoBf &r the purposes intended. ' * Benj. H. Latrobs, Chief Engineer. 

ANNUAL RETtTRN OP THE MASSACHUSETTS RAILROADS FOR 1843. 

In presenting an abstract of the Massachusetts railroad reports for the 
past year, we have to regret that the information to be derived from the ae- 
immolated experience of years is much less than might have been expected 
*— owiiig to the absence of much of the detail necessary to a correct under- 
standing of railroad statistics. There is, however, one exception, which par- 
ticularly deserves notice and commendatioii — we refer to the Western rait 
toad company, which, fbllowing the plan of the last report, has given" us 
again a full statement of all its expenditures, classed under various headSi 
and affording at a glance the cost of any one department of the business. 

Before laying before or readers the usual tabular statement, we shall ofler 
an analj^sis of each of the reports, with such remarks as may be suggested 

Western Railroad. — From this very voluminous report we notice briefly 
such matters as may interest the general reader. The receipts for 1843 ex- 
'ceed those of the previous year by 961,104 83 — a favorable indication of 
the prospects of this great work, as yet but barely entered upon its regular 
business. It is well known that the adoption of comparatively high or low 
tares has during the greater part of therlast year, seriously occupied the at- 
tention of this corporation. From the report it appears that the determini^ 
tion of this question, as far as regards freight, was easily made — ^but that 
with regard to passengers a greater deference of opinion prevailed — owing 
to a want of co-operation on the part of the Boston and Wcfrcester railroadi 
eompany, the reduction of iare proposed -was noc as &irly tested as had been 
mtended. The results are, however, strikingly in favor of the reduced ratea 
Prom the 12th of April to the 1st of December the fare fop first class through 
passengers was reduced to two cents, and for first class way passengers to 
two and a-half cents per mile. The fare for second class^passengers appears 
to have been about two-thirds of this. The reduction of fare has added mosi 
t^ the nmnber of through passengers, and of these the increase is proper- 
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tionally greato for the seeoBd eksii ihe nomber of whieh is more An 
doubled. The number of first class wmj passengers is but slightly increased 
while that of the second class has gained moch more. 

The whole neit tonnage of the road has increased a little more than fifty 
per cent., while the through tonnage has more than doubled. That this »> 
crease of business has not been unprofitabloi we may judge from the &cl 
that the number of miles nm by all the engines has increased but about 11 
per cent — 10 per cent being the increase fer the freight trains. 

The report gives in detaS the measures which hare been taken to dimhiisii 
the expenses of the c(mipany — these are chiefly directed to the redaction of 
salaries, and in some cases of the nmnber of officers in the ser? ice of th» 
ccwipany. 

In comparing the expenses ofci843 with those of the prerious year, ae* 
Teral items are to be noticed as not included in former years, and, therefore^ 
apparently adding to the expenditure of 1843^— among these we notice 90000 
as a settlement for the sollision damagts of 1841. A reference is made t» 
the connection with other railroads—of these it would seem that the Boslott 
and Worcester railroad company receive most profit from the Western rail- 
road, the share of that company from the joint business for 1843bei&g$153^000l 
The arrangements at present existing are thought to be onerons to the 
Western railroad company, and axe about to be revised* 

The number of engines and cars has been augmented to meet the ioersasad 
business of the road. Five locomotive engines have been added t» tbe oioek 
and three more are ordered. 

The wood sheds are now sufficient for the protection of Vfmardi sf 90^* 
000 cards of wood. The expenditure for this purpose, and for the supply 

of water for the protection of the bridge over the Conneeliettt and other jnr^ 

perty from fire, are made in the proper spirit, and come under the good M 

rule as the <' ounce of prevention." 

Another item of expense of a novel character is deservmg of notice— the 
erection of 6000 foet of fence to protect the road bed from snow drifts — the 
resuh is stated to be ^highly satis&ctory," and this mode of protection will 
probably be extended. When we find under the head of $wno the sum of 
•11,867 45 expense for 1843, we can easily imagine the necessity of some 
defence against the attacks of this enemy. 

The arrangements of the depot at Greenbush are completed upon a mag' 
nificent scale. By means of steam power, goods are transshipped with a 
differ^ce of level of over 20 feet between the cars and canal boatsi The 
on&vorable nature of the ske has added to the expense of this and other 
necessary arrangements at the depot 

The Albany and^ West Btockbridge railroad has been completed at the 
cost of $1,756,342 78. 

In fine, we cannot but think th^ Ais most important work is destined It 
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hNDmn as profitable to its stockholders as it is already beneficial to the pub-. 
lie It 18 ipam there are serious difficultiet to contend with — a mountain 
Tegion with severe grades, subject to obstruction from snow in winter, costly 
depots, and heavy expenditures at various points. These are, however, fully 
oouBterballaoced by the value of the route and the constant growth of local 
M well as thfough traffic. The results, too, which have been attained, are 
for the first two years, everything being comparatively new and untried. No 
doubt a judicious economy and suitable regulations as to fare, together with 
SA equitable auangement with various connecting roads, will lead to a psoe- 
perous condition. 

Berkshire Railromd.'-^ThiB company has arranged matters so that the 
capital, 92tM),0Q0, shall exactly meet the cost of the road, depots, etc. It is 
■rt>w loaned for 7 per cent to the Housatonic raiboad company, and no sta*. 
tistlcs can consequently be furnished by tbe«>wners of the road. The small 
incidental expenses are met by a fund appropriated to that purpose. 

Boston and Lowell Railroad. — This company in the full tide of proa* 
parity has given a very short and rather meagre report — at least as &r as 
itatistics are concerned. More than two-thirds of its revenue is derived from 
MiffiC) in conaec^a with the Boston and Maine, Nashua and Lowell and 
Concord railroads. 

A dividend of 8 per cent haa been paid sut of the profits of the last yeai: 
The sale of the old rton has been completed, and the entire eost of the new 
haTing been formerly ohafged to repairs, the difierenee, together with hal- 
lance of hilerest aceouat, is taken from the cost of the road— -which aow 
Stands at 91^803,746 16. All calculations of annual expenses, bsaed opon 
the previous reports of this company, will therefore need a large discdnti 
k » hardly necessary to say that all estimates as to the wear and tear of laik 
toad iron wi!l need a Uke situation. 

Boston and Maine Railroad. — Skice the last report, this road has baoi 
so far completed as to be in use ^roughout its whole length ; tin foUowhig 
atatistlcs will, therefore, be of interest : 
Amoant expended in construction of road in 
Massachusetts, 9481^008 U 

do. da New Hampshire, 783,068 11 

Total, •l,164,m> « 

Amount expended in engines and cars, 98,886 9t 

do. jdepot and other buildings in Mass., 21,146 78 
do. do. New Hampshire, 17,606 48 

Total, 88^13 « 

do. do. other miscellaneous ex- 
penses in Massachusetts, 45,914 85 
do. da New Hampshire, 45,784 67 

Total, 91,699 8> 

Total amounti $1,384,049 78 
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LfiDgth of road in MassacfatuettB, 20*364 tttlea 

do. New Hampshire^ 31^54 " 

do. Great Fal»a branch, 8«6 * 

Total, 68244 « 

Length of road in side tracks, 3*003 " 

Number of planes, 130 — of which 32 are level, 67 ascend and 40 desooaA 
from Wilmington. By a singular mistake, the report makes these gnim 
1000 feet per mile, w^ presume that ten feet is intended. 

The greatest curvature is 1060 feet radius ; the average width of giiiw 
14 feet 

''The manner in which the gapentructafe k laid ii aa foUowa: 
** The earth excavations and embankments are levelled off and qdb and a half feat 
of sand, or gravel, is then (illcd on to the road \ the subeOls of plank are then laid loa- 
gitadinaUj, and the sleepers of chesnot, cedar or hackmetao are laid tranevef— Ij, partly 
two and one half feet^ and partly thrv feet apart Iron rails of the T pattern arc tbea 
laid, snpported at the joints oy cast iron chairs, and spiked to the sleepers ; sand or gravd 
!■ then nlled in between the sleepera. 

'* The Maine, New Hampshire and Massachusetts raikoad is an extension of the Boaton 
and Maine railroad, throogh Berwick so as to intcraect the Portland, 8aco and Fortsmoatk 
iftBroad at Sooth Berwick, in Maine, and the Boston and Maine nilraad ha;v9 ooDtnddl 
to pay the stockholders of the Maine, New Hampshire and Massachusetts railroad conna- 
ny the same dividends per share as is paid to tneir own stockholders. GTy vortue at Oil 
•mement there has been received by the Boston and Maine lailraad toe lands of Iks 
Maine, New Hampshire and Massachusetts niflroad company, not required to constmet 
their road, and their surplus funds will, upon the union of the two corporations, be apfiliid 
10^ payment of the 4^ of the Boston aad Maine laUnMtfL" 

The ahore named roads have likewise entered into a oontract Sot the 



toal advantage and lUhoperalion of their respective lines. 

Although this road hm not heen completed throoghoul^ and in operataoa 
far the whole year, a dividend of 6 per cent has been dBehnd on last yeajc'a 
profits. 

Boiion and Providenee RaUroad,-^Ikknt^ the past year 18^608 new 
ale^rs have been laid, about 13,000 will be required Ibis yeup-^4he road 
it said, to he now in better order than for several yenrs past 

The eamfaigs on the Dedham branch are said to be <^ very satisfactory^" 
aad fully to compensate for running a locomotive engine for the accommo- 
dation of the Inhabitants of Dedham. 

.An arrangement Iw been made with the lines from New York, by way 
of Stonington wait by way of Norwich, by which the rates of fare for freig&l 
tnd passeogers for both the lines are the same, and the receipt equalized| 
except that the line transporting an excess receives a reasonable compenaib- 
tion therefor. 

The amount charged to the account of construction has beefi increased 
t^ year by about $2000, but will shortly be diminished by the sale of pro- 
perty worth over $15,000. A dividend of 6 per cent, has been paid for the 
past year* 

Boston and Worcui^ Railroad. — Since the last report the second track 
has been laid upon this road, and to meet this and other expenses, 2000 
shares have been created and taken up proportionally by the stockholders. 
The capital is now $3,900,000. 



Came rf the Fmiuu tf CatuUt in Ammea. Mt 

Tk% Mcond track is laid with a heavier rail Aan the first, and ia a mor« 
•obstaktial manner, being thertfore better adapted to the present heavy traffie 
ofthe road. 

Two trains run daily, in connection with the Western railroad, to and from 
Albany, and one train daily^ponnects with the Norwich and Worcester rait 
road, forming a daily commanication to and from New York. A pennia- 
Bfint arrangement has been, made with the Norwich and Worcester railroad 
eampany, by which the joint transportation of passengers and merchandiBe 
over both roads is regulated on ternte said to be ^ mutuaUy advantageoiia 
and satis&ctory, and also advantageous to the public." 

Beside the regular through trains, three trains run daily in each direction 
between Boston and West Newton, aflfording accommodation to the vicinity 
of die city, and relieving the regular trains of their heavy loads at this end 
of the line. By these amingements it will be seen that forming impor* 
connections, this is preparing to meet the vast trade to which it is de^thiid 
which, ia a great measure, it already receives. 

<Tq b« contuived.) 



Vtor 1b« AacricftB a«ilro«d Jbomsl and Bt«cliaiite«' 
OM T^B CAUaBS OF THE QtUKSUL TAlLVRK OF CAITALS Of AlfEEIOA.-<— BT W. 
«. €Aa8T, CIVIL ENOUnnft. 

It is obvious that some inherent defect must exist in Americatt canals gttt- 
orally to have brought about the present deplorable results. It is true that 
nearly all these works have been constructed by the govenmients of the di& 
ftrent States and Provinces and under all the well known disadvantagea of 
tliat^stemf aad, we might argue with some reason, that in the hands of pri- 
vate companies they would have been more effieientty as well as more chaiq^ 
If completed, owing to the superior sagacity, integrity and skill of the di> 
caetors and engioeers of works carried on by private eaterprize. Tbna il ia 
no uncommon thing to see a president, board of directors and eoginedl aC 
the bead of a small private work, costing two or three kmidted thooasni 
dollara, in every respect— -character, skill and wealth— incomparably abovo 
the government commissioners, boards of works and their engineers, en* 
Inisted with the disposal of millioBS. Butadmitting all this^ it would meretf 
show that the cost of the works had been too grea^ while in praetie^ wo 
ind, that besides this obvious disadvantage, they labor under the still greatav 
ono of havkng-^ractically speaking-^^iio income as in the case of the Cho> 
nango canal, which has a gross income of about $13,00^ on a cost of ld| 
millions. The following extract from this Journal for 1830, p^ 883, giraa 
Iho true solution : 

<* Ib KNDe Statef , te f^rmd M^goment wil be, that if diejr can only cooipletd tiie woifcs 
eommenced, a revenue U immediately certain, which will render taxatikw to pay tb« Intm 
eat onnecessary . Tliat the completion of these [vojects wdl make the fortunea of many ii^ 
dlridoala, is well known, but, for the permanent jntenate of the Stale, the only plan ai, to 
tell oat at once with the present comparatively trifling loss. It is imposiiblo to pay too 
Bmeh attention to the &ct, that the greater part ofthe Works projected by the governments 
•f the Cerent Stales are not such as will ever be of any essential benefit, and when we 
add to this that they are constructed at twke the cost of similar works In the hands of com* 
Unifff^ are feneially much inierior in exec ut ion and always nan^pd and xevairsd in tiit 
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imraffaot iXMiiiMr wv nuill be at no Ioh to locomxt wt uw |!MAiil coinbon 
wwlks ID geoeraL" (See •l«o Cml Engumts' Joom^l ^foL ii, fk ]24t— LoBdon.) 

The odly canals which now yield a surplus are the Erie and Ohio ca 
oimed by the States of New York and Ohio, and tha Delaware and Hod- 
SdA and Schoyikill canals, owned by private companies in New Tork and 
Pennsylania.* The Larkine oanal in Canada was pfodocdve, but bea^ 
now in the hands of a " board of works," » not. likely to recoaiB ao moek 
loi^r. Its " enlargement'/ has been already commenced. Yolomes wooU 
^ coDTey to the citizens of Nmr York all whicfa th^t single word co»> 
jnresiip. 

Had die Erie and Ohio canals been leA to their own reaonrcea tbek atoA 
iftmidnever have been at par. The former received ttxmilliooe from loUo 
(faring the fitst, four years of lis existence — nearly its entire coat— «Bd thft 
comptroller shows^ doc 40, p. 4&, 1844, that, charging alidatlowisg nlei^ 
mj the balance is 94,179,391 46 against the canal — omitting, ai oo«xic^ 
the enormons sums spent on the enlargement The eaoals of Ohio haopa 
been, and continue to be supported by direct taxation, and that alternative 
has become necessary here for a few years at least The two private c s n ni s 
ateve alkided to lead to the anthracite region of Pennsylvania ; oae, tbe 
Schuy ildli canal, has made immense dividends, bat the stock has liUea great- 
ly^ and the toll has been redaeed to three mills per ton per milel the oilier 
ireaecesBfoL 

The Erie canal, though conferring considerable benefits on the countfj, 
Ihb also ei»ited a powerful mfluence in a contrary direction, and for Gw9 
■mnths of each of the last four years it hn been complaRied of — each sno* 
eeeding year more bitterly^--as an intolerable nuisance, mjuring alike Am 
westetn producer and eastern consumer by its hideous monopoly. Ganalt 
inteaded for the coal trade are comparatively little alfected by the long wh»- 
tBni%f New York and northern Pennsylvania ; but, canals drawing their 
income from ^ eoimtry through which they pass, and, still more ao, 
depending mi the trade of- the lakes, have their usefohiess greatly ina- 
being closed during the winter months. This objection is m- 
fliperable, becomes sti^onger every year, and will, in my opinion, prevent 
tks tedertddng of any more canals in the cooniry, north of Phibdelphkt 
etkaat 

Again, die grasping spirit in whieh many canals have bem projected hat 
been nunons to Aeir prospects for any reasonable period. The enkrgeA 
firie and the Brobd^ag canals of Canada were each to bear to the ocean 
ike trade of the west ; the Lehigh and Schuylkill canals were each to fat* 
mh the avmne for the coal trade of the ooontry^ But we find the coal 'aa 
well as the western trade flowing through numerous channek already, and 
flMtty more will soon be added {a Enghmd, canals are generally success- 
fW, but though domg an immense business they are very small, some of the 
moet importairt having k>ck8 only eight or ten foet wide. Again, the cartel 

* Tk« ctMl foOdl th» ftUftef «• Ohio is ef toQiM omSUAJ. 
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htreBted in all the private cnnab in the kingdom is only £5,775,000 sterling, 
about the sum expended on canals in New York, little more than the cott 
of the canals o{ Pennsylvania, and about twice the probable cost of the ca- 
nals of Canada. What a contrast between the views of those investing their 
own mouey^ and the conduct of those who expend the money of the puhlkjl 
£ighteen millionsof people, with weahh, industry and eirterprize unparatled 
lA the annals of mankind, expend in fifty or sixty years abou^t thirty-four 
millions of dollars : six millions in Pennsylvania, New York and Can- 
ada, with wealth comparatively nominal, contrive to lay out i^bout sixty mit 
lioos of dollars in one fourth the time. The capacity of these little English 
canals is immense, their co^t and management comparatively slight f«nd tBsy, 
A boat will carry about 90 tons, and as one of the old single locks of the 
Erie canal passes 116 boats in 15 hours, a lock little more than half the 
width will easily pass 200 boats per 24 hours, and is abundantly adequate 
to.the^^ade of any <:anal likely to exist in thi» country. The English (oir 
oals, with a small amount iilvested in their construction, accommodate aii 
immense traffic, and, are as valuable to their propii^ors as they are vmebA 
and honorable to the coojitry. Here the reverse is generally the case. For 
exampler the Qenesee valley canal will coat about MO^OOO per mile, the 
cost of the Lovyell railway, the best in America ; the income of the formed 
ia estifflyated by its friends at one-half of one per cent, per annum, the actmh 
income of the latter is 15 per cent Again, pne mile of the Cornwall canal 
in Canada cost as much as fifteen miles of the Champlain and St Lawrence 
raiiway, with cars, engines, buildings and wharves, and it will be fortunate 
if the income from the twelve miles of canal equal half the revenue of the 
railway. The two private railways are adapted to the business of their re- 
spective localities; viewed in this light, the two government canals ar^ 
monstrosities of the first order. 

. The Ohio canal is well worthy of the most serious attention. This work 
is above i300 miles long, is without a rival, cojt only $4,000,000, traverses 
the heart of a superb country containing two millions of inhabitants, and 
connects the two greatest chains of inland navigation on the face of the globe 
— the Ohio with the lakes. Yet the gross income last year was only $322^* 
764 82, yiefding, according to the commissioners, " 4 J per cent on the coal 
of the canal.^' Had not this canal been constructed at the moderate cost of 
$13,000 per mile, it must have been supported by taxation, as is now th^ 
case with the other canals of that State, for some of which money has been 
borrowed within a few years at 7 per cent. I though their sources of incobe 
ere far inferior to those of the Ohio canal, which, in fact, ranks next to the 
Erie canal. Ten years' experience on this canal demonstrate, in a manner 
admitting of no cavil, that the wealthy and*— for America^^populous tegioa 
of Ohio barely supports one of the cheapest, if not the very cheapest canal 
in the country. The Erie c^nal has t)een a complete "ignis iatuus" to the 
other States, having been paraded before the country as a work which bad 
cleared its prime cost, when in fkct it was in drears kft interest The singo- 



hr a^^oCigei of* the poflitKNi <tf the Erie caaal, Its haaiy gnmtt 
privileges render it a dangerous, a ruinous precedent. The following eoi- 
tract from Hunt's Merchanu' Magazine for August, 1843, gives a geocni 
view of the causes which prevent the success of canals in this country : 

"Wen piOMcted nOways cUim the fitvonble attention of the merchant, hecanse IhOT 
•tofgafe and profitable inircgtnienta,herideaaitogcomnwrccseDcnJiy by th«rniii i ialii 
fteflitiea. They aie peenBarfy adaatod to thiacoMitrf, where the po fhtinn and b i MBn i 
are go ecattereii, and wf^ere oqpital » not abundant. Unlike canab, the coi* of a laihi:^ 
macf be adapted to the trade. In moet parts ^ the country a raiway can be pot biI« «pa» 
nAon iat about 990,000 per m^ including enginca»cari» hiii]dbi0i, etc, fiir a abiffe tnek 
— fees than half the average coit of the Chenango, Black river and QeniBaee valley canali^ 
widMNitboata,bdldincs, hones, ele. Again, a railway carries pssKngen as w«B as fio^iS, 
and both throughout Uie year i so that, with less than-hatf theeostof thecanaLiU ii ii ! l ip ti 
are several times greater. It b on this account that canals must be costrocted as l Uf fiy 
m posMe, to have any ehanoe of success here. Even in a Bineral regioo— the noat m^ 
vonbleorall--theirbangiMelesshalfthe;reaiisanineQpenbleolgectien; and this ^gala 
becomes intolerable when advancing civilization rendeis a communication, ooen thnm^b- 
#Qt the y«ir, uafinpensable to the eommunity. It appears, therefixe, that One ^ilal «^ 
aCttcJesto the success of canals esost : their enormous cost, uompared vrith lailwaja, tfaair 
small income, their being closed nearly half the year in this wintir region. The two lasC 
abjections are nisnpeialle, and witt as efleetualfy deter individoali from fwih a itin g tfasv 
own means in canals as would the &s^ With polifirians, spending the money of ikn 
pu^, the case is re v e rse d . They uniformly prefer those works which remure the l aig e j i t 
sipenditure and the longest time to executcL, taese twocondhkms ftmish aie best ** oppoi^ 
Innities." The $90,000,000 spent in thk State, on works whkh can never be reqnmBd^ 
ftfToid only too true an illustration ; but the course of the Canadian government, ftr the 
kstlwe yeaxa ^rtanees the wiklsst vindosof the wfldest western States, eveadunng 
the ^burensy of 'SG.* 

"The r^ways diverging from Boston b all directions, which have been nrcjected, ex- 
mooted and managed Vf companies, fona the only spccussful system of pufanc woika «b 
this Continent, and would command a large advance on their total opsL** 

The railways of the United States were undertakai, principally by iodt- 
▼iduals, after the canals, and though nearly one hundred milUons of dolkis 
have been invested in them, they yield about five per cent The railways 
of England — the most extraordinary works the world has yet seeoi and ex* 
clusively the results of private enterprize — ^have been constructed wkhin fif- 
teen years, at the enormous cost of £52,000,000, and yield a &ir return on 
the capital It is obvious, therefore, that their sources of income difler ma- 
terially from those of canals — ^in other words, that, though both may succeed, 
a railway may flourish whei% a canal cannot exist For example, the Mid- 
dlesex canal has been abandoned, and its place supplied by the Lowell railway. 

The trade of the canal between Liverpool and Manchester has increased 
since the opening of the railway between those points. When the popnla* 
don and trade of this country shall approach those of Elngland, it is not im> 
possible that canals of reasonable dimensions, cheaply constmcted, may sue* 
ceed in some of the more southern States. 



* TDprsvMitMiuaiiiui eoaeloMoaa, it may bs welltftstate <b«t Oa nsmtms •f a BritidI FravhMe 
differ materially from thoM of a Btato. Hm fermor kas tka datm Imperial as well as Colonial, aad 



ea a t r i b atei noikiag to <ke tapport of army aad navy ; it kae abo Um pablie lands. Beaea CaaadSi 
as a Coloay, bears an expenditara, which, as a State, woold be entirely beyond ber ability. For s^ 



Vttal years no statemeats 



Msbavs been pobliched from wbiek the true state of the finanees oftha n<o> 
viace, i^ coneqaently of tke poblic works, coald be gleaned. Bat the remarkable man now at tW 

It w31 aaqoeetioaabtT Ibree from the Board of works soraethiitf dedlaif mA 



lead of^M aovernmeat w31 aaqoeetioaabty Ibree from the Board of works soraethii^ 
tangle, and, I will veotnre to predict, that a clear straightforward statement of the soms aetaaUf 
saaendedft ha probable— aot eetimat ed a moont rcqnjred to complete the works as well as their ynmma 
aad probable latare income, will literally ** astonish the natives," who will at once wabe ap from Iheir 
paeiue di s n usa ioHS of colonial abetractiims to the thorou^ ccmvictioa that the atmoet ellorts of Iheir 
able fovemor, as well as of thonselves, will be reqnired^to coonteiact, even in a small de f re st the 
%vMhmaf hiflneacei of a debt contracted for the most visionary uliiu ess a tsrm, I fear, far too aU. 
1!hec« is, of aovcsa, UtUa pr abab i lity that tha wacha enmmtarea anil arer be eooiplcled. 
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' The public are jiret beginnhig to apprecmte the losses sastained by. the 
4Te months* annual sleep of the' canals, and the papers from Boston to De- 
troit have, duripg the past winter, teemed with invectives against the law of 
New York which actually denies to the firmer that which the State of Mei« 
ryland accords t« the slave — the right to send his produce to market m 
«By way he pleases— *by tnmpike, tailroad or steamboat But Tiot only do 
the canals fUmish a tedious route during a little more than half the year, bnl 
that very circumstance tends to raise the cost of that inferior accommodation, 
Air 'the cost of maimainiBg them would be nearly the same were they open 
throughout the year, and the income would be greater ; the same capital and 
annual expenditure would yield double the income. 

The advantages of the Erie canal in a miliuiry point of view hare been 
painfully dwelt on. Yet it can never be more than a very humble auxiliary 
of the private railways from Albany to Buffalo during the summer monthS| 
lis opening being too late and its closing too early to render it of any TaltM 
at the meet important moment^^he commenciug and closing of a cam- 
paign. More than this, these very works have been buik in spite of the 
caoial interest which is still an incubus on the spirit of honest enterprise. 
Again, the Rideau canal is a truly military work, yet a railway from 
Montreal to Kingston, at a cost of four millions of dollars, would, in the 
event of war, save more than this sum annually, and would render that por* 
tkm of the province impregnable to any force likely to be brought agajnst it 
[t would also clear expenses, and three or four per cent even now. So with 
regard lo Buffalo, a force overwhelming from its numbers could be collected 
there in a few day9< During the late insurrections in Canada the £40,000 
sterling, invested by a few individuals in the Champlain and St. LAwrenee 
railway, contributed materially to the defence of the province, while the tnil- 
Uons spent on the Imperial and Colonial canals were absolutely useless. In 
case of a protracted contest the canals would of course come into play to 
some extent 

The main '^ causes of the general &ilure of the canals'' of this country 
may be ascribed to their being closed nearly half the year ; to the small 
amount of business their peculiar accommodation enables them to command 
in a thinly settled country ; to their low rate of speed, and to their — widi 
few exceptions — great cost Whether these objections are likely to be over- 
come to any extent worthy of notice^ the reader must decide for himself 
For my own part, I doubt whether the canals, from the St Lawrence to the 
Mississippi will, ten years hence, have yielded one per cent on the capital 
invested in their construction ; aiul, omitting the Erie, Ohio and the two pri- 
vate canals referred to above, I do not believe the others will, during that 
time, clear repairs and renewals : in other words, that their fiulure will bo 
oomplete and will in some case's lead to their abandonm^:iL 

Since the above was written, I have seen the r^ort of the canal committ^ 
tS the senate, doc. 96, 1844, which, with that devotion to principle, so pro- 
minent a trait in. the American politkuan, accordipg to do TocqaeviUoi ii 



ipery severe oa those prejeds which hare become decidedly unpqniUr — dia 
lateral canals and the eolargmnebt — but says not a word q( a vastly greater 
aTil, the canal monopoly. The arguments against any further expeodknivB 
axe part of those used hy others, myself among the rest, some years 
when twenty of the present debt of twenty-eight millions migbt ba?e 
saved. There is, howereri a good illustradon on page 16, where, spealoa^ 
of the Chenango canal, it is said — ^ Thus it is seen, it woold have beam 
cheaper for the State to have made a road and hired teamsters aS expensive 
rates to transport the produce of that country in oidinajry wagons ; and the 
community would have had the free use of the road for common jm^ 
poses." 

I made a similar calculation some years since. The expenses and inlefeat 
on the cost of the Cornwall canai^ twelve miles long, will her 98^^000 per 
nile, and we will assnoM that it will clear 91,000 per mile per annum be- 
sides paying repairs and renewals— -of which there is little piobabifity. 
Then two years' interest or 916,000 per mile, will build and eqaip a good 
railway, and three months' interest, or 92|000 per mila wiU clear M the 
expense^ of several times the total down as well as up-freight of the St Law- 
rence, and of ten times the present number (^ passengem. In other wovds, 
the entire trade and tnKvel in both directions vroold be free, and the proviuea 
would save 9^000 per mile per annum, or 960,000 on twelve miles of caaaL 
The interest on the actual cost of the Cornwall canal, and on the estimaSed 
cost of the short canals roond the rapids above, would pay all the expenaee 
of a continuous railway carrying more freight and passengers them will 
probably be found on that route twenty years hence: that is, the mere inter- 
est on the cost'of the canak would pay for free tmvel and transportation en 
a railway. 

" Now it ii obnocU) thftt micIk men as Brand, Stq^hflnson, Walker, and a liott of oden 
fai England, and we are proud to aajr, not a few in this country, whom we do not ftd 
eonelvee at liberty to name, are ibimd ntterlv impracticabie in rach caaea, and Husj are 
Dtly avoided with as mach care by the proiectora of works to be bu" 



eoBsequently avokled with as mach care by the proiectora of works to be built on the .__ 
^ of the government, as they are zealoosly sought &r hf those who project works to 
be cxeeotM by the expenditore of thsir own actoal capital. TbeevH of em^oyma men 
incompetent fiom want of education, practice and character eventually recoils oa the8tal«s 
henoe the financial difficulties of all the States who have largely embarked in the cod- 
itmolkm of jmUio works." (RMhofed Jommal, 1939, p. 354. C. E. dt A. Journal, vcl. 
iii, p. 1S9— London.) 

New York^ May^ 1844. 

"Two schooners arrived at Oswego on the 9th. firom Toledo, via te WeOand canaL 
with 11,000 bushels of wheat, to Carriiu^ and PaaJeS) miUen there, who, we daraw^ 
will have it made into flour, and ready mr this market before the canals are open.*' CH. 
Y. Jeamil of Commerce.) 

Many of our readers will remember an article on the ^ Spring Trade," 
written by Mr. Oaeey for this Journal, April, 1843, in which he shows the 
great superiority of the route via the Welland canal for early freight ; and 
here we have cargoes landed at Oswego long before the opening of the Erie 
canal at Bnflyo. The Wellmd canal was opened on the 2kid April, and 
ttierehandi2e from New York and Boston would have been << afloat on 
teke Ekie," and ^if the people were allowed to ehooee the modoCKf trafal^x)^ 
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teU<»i according to fheir bwn ideas of their own interest." — Journal^ Af^ 
)842, f. 246 — goods would hare been landed at Detroit and Chicago a 
month earlier than they will be via the Erie canal. 

In his article on the '< Canals of Canada,'' — /(wriui^ Nov.^ 1842, p. 15&^ 
Mr. Casey expresses his belief that the Welland canal ^ will eventually cease 
U> be a burden on the prorince." Without offering any opinion as to the 
Skne when this is to take plaee, which Mr. Casey considers tolerably dis- 
tant — yery safely, too, according to our views — ^we propose, after his exam- 
ple, and that of the canal commissioners, to make a calculation also. This 
canal is estimuUd at above 9100,000 p^ mile, and is about 40 miles lang. 
Total cost $4,000^000 1 One million of dollars will construct and furnish 
m first rate single track, and the interest of the remaining three millions wifi 
pay ail the cost of carrying 900,000 tons of down freight, and 100,000 tons 
of np freight We do not know the tonnage of that eana), but think it will 
scarcely exceed our estimate for some time to come. However useful thsi 
work may be to New York and some of the v^restem States, we see little 
probability of its becoming what Mr. G. calls a <' successful work," a term 
which ought to be applied to no work which does not yield a &ir rev enoe' 
to its propneiorij as well as contribute to the aceommodarion of the puUia. 

COST OF T&ANSPORTATION ON KAILROADS. 

The statement marked C, accompanying the ^ reply," of the Baltim6re 
and Ohio railroad company was intentionally omitted ; it being only designed 
to show how the increase in the coal trade may be provided for out of the pro- 
fits arising from that branch of business ] but the following estimate of ^tho 
cost of transporting coal from the mines to Baltimore, a distance of 188 miles 
should have been given in its proper place following estimate B. It will 
not, however, we trust, be overlooked by our readers, even thus detached^ as 
it gives a concise, yet clear statement of the cost at which heavy freights 
may be transported over railroads, with grades even greater than were, a 
lew years ago, deemed passable by locomotive power. 

These replies ought to be extensively circulated by the friends of railroads \ 
and more especially* in Ms city, at ihi$ time, when an appeal^ — n&i the ton, 
however, even if unsuccessful-^ about to be made in behalf of the New 
York and Erie Railroad — a work from the completion of which every 
ffoperty holder— every business man — every carman and every da^f labarmr 
hss a direct and deep pecuniary interest ; and, therefore, it is important that 
they should be able to appreciate the capacity, the facilities and the economy 
of railroads, when judiciously located between important points. And can 
a more favorable or judicious location be found than between the city of New 
York, on the one hand, and lake Erie, on the other? or between the Atlan- 
tic ocean and the far and boundless west ? 

We have not a doubt but that the means to complete this road could be 
lesdily obtained in this city alone,. and 'Without delay, if our enterprising 
Boston friends would &vor us with the loan of their noble *' Western rail- 
nMd'^ for a few weeks, that our cautious citizens could see and feel its opt^ 
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vatkmt and its inflaences — or, indeed, if the/ac/s, contained in this one 

Vet of the Jonnial alone, could be generally read and dulf appreeiaitd hf 

tU, the entire amount required would be fbrthcoming, and the work wooil 

be completed in less than three years — as we confidently predicts that it wffl 

be in less than Jive. 

tDl 

BsUmaUd cost of tr^msporting coal from the mines tn ihe vietniif of #Visi^ 

burg to Baltimore^ distance 188 miles — supposing ike use of loeemoiim 

engines of 20 tons weighty and of sufficient power to carry 25 cars 

iaining 7 tons each^ or 175 tons to the train — three locomotives being 

^ired to do ihe VMnk of two, 200 trorking days during the year^ 

thai equivalent to four days mil be required io make the round trip. 

JBfteiwt on 6 locomotiires and tcoden at glQ»O0ae«ch per loond t^ or4 dm, #0 m 

^^tin and renewals oC locomotives and texMleis at 9 cents per nule, run 376 

^ auks per round trip, - - - - - - 3381 

Piiel per found trip, 15 tons at 83 per ton, avetaged Harper's Ferry, - 90 M 

Oil fi>r engine and tender per round trip, 6 gallons at 90 cents per gallon, - 5 4i 

Wages of enginemen and firemen, - ... - 14 4§ 

Wages of buMkmsn, ..-..«. 9M 

Interest per round trip on 200 cars at S3d0 each, ... 15 9§ 
Kepaira and renewals of ears at 1-4 of a cent per ton per mOe of load hauled, 

* ^39,900 tons per milek) HB » 

Gmase for cars, ........ 600 

Addftr use of auxiliary engine «t Parr's Ridge, ... tt it 

And we ha^p ss the total amount of the round trip, • . - S390 9 

Being at the rate per ton per mile of - - - - 0-670 da. 

To which add for wear and t^rof railway at 1-4 of a cent per ton per mile 

* west of Harper's Ferry, and 45-100 of a cent per ton per mile east of 

Harper's Feny, averaging on the whole distance, ... 0-337 " 

And for contingencies, ....... 0*100 ' 

Making the total cost per ton per mile, ..... 1*107 ** 

At 1 1-2 cent per ton per mile, and 10 cents extra charge for transportation 
thiough the streets of Baltimore, the chaige for conireying a ton of coal 
firoia the mines to the city block in Baltimore would be - - 83 tl 

And the annual nctt revenue of the coaqiaay oq the amount of trade a«- 

SQmed in this estnoate ...... 938,789 It 

At 1 1-3 cent per ton per nule and lOcents extra, as in the former cage for 
conveyance through the streets of Baltimore, the charge for transporting 
. A ton of coal from the mines near Frostburg to the aty block in Balti- 
more, would be- - - - - * « 881 

And the annual nctt revenue of the company on the same amount of trade, 888,306 S0 
no amount of investment in maohineiy to accommodate the trade above 

msmaned would be, $136,000 88 

Respectfully submitted, 

Jamcs Mcbrat, Engineer of machineir and repaiiB. 
Pebraaiy 13lh, 1844. ^ 

I have carefully examined the preceding estimates and have confidence in their aQlF> 
8eiettey he the purposes intended Benj. H. Latrobc, Chief Engineer. 

NEW YORK AND ERIE RAULRQAD. 

The time has arrived for every man^ who desires the completion of this 
gml work, to put his shoulder to the wheel, or take a pick axe and shovel 
and go to work in earnest Annexed will be found the candid, manly, and 
earnest appeal of the company to the citizens of New York individnally, 
for aid in its completion. In giving place to this appeal, we cannot with- 
hold the expression of oar surpri^ tha( a work of such vast importance Io 
this city should be looked upon with so much apathy and distrust by its citi- 
tens; and its friends be compelled to solicit, and urge those who are to ho 
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largdy and to ferwu^nrnffy benefited by ^ completion, to contribute die 
means for its construction ; nor refrain from earnestly urging those who can 
possibly do so, to come forward and subscribe for stock, at least a few shares, 
if they cannot for many. Every owner of real estate — every mtrehat^f 
manwfact^er^ ntckanu and caTw^an^ aad even many day laborers will pro* 
mote their own permaBent interest by takimg <me or more shareSi and drat 
aid its early completion) even if he never receives a penny in the way of 
dividends. Its completion will benefit New York as much or more than 
die construction of the Erie canal did. Its influences will be more nniver* 
aal, as every poor family, using only a quart of milk daily, will save hte 
cants at least each day— -or $7 90 a year ; and at the same time obtain a 
better article. And so with butter^ and many other articles of necessiif and 
comfort — ^the prices will be materially reduced in consequence of the in* 
creased fiicilities for bringing them to the city. The saving to the inhabi- . 
CwHs of this city alone, upon the necessaries of life cannot be less/ when the 
road shall be completed, than half a million of dollars a year. This, how- 
eTcr, is but one item in the list of benefits which will surely result from its 
early construction. Others, equally important, will foljiow, in the increased 
vake of property in the city, and along its line, to the amount certainly — 
by the time ihe^first ear shall pass from the Hudson to lake Erif— of Urns 
tke oitire cost of the road. Is it not the duty, then, of those who are thus 
to be benefited, to respond promptly to the call of the company, by subscrib- 
ing for such an amount of stock as they may be able to pay for, without in* 
terfering with other business arrangements? We think it is, and believing 
so, shall act accordingly, and charge the Jaarnal with at least one riitfe, 
and more if we can do so. Lei others go and do iikemse, 

JLDDRBSS TO THE PUBLIC, OF THE NEW TORK AND ERIE RAILROAD COMPANT. 

Office of the New York and Erie Railroad Co, > 

New York, IIM Aprils 1844. ( 
f The common council have declared by resolution that it is not expeaient 
that the city of New York should subscribe to the capital stock of the New 
York and Erie railroad compEmy, and having declined to unite in the appli- 
eatkm to the legislature, the directors are under the necessity of opening the 
books for private subscription without the important aid which tae corpora- 
tion of the city would have afiforded. 

With their convictions as to the importance of the road, the amount of 
capital required, and the principles on whick alone the board were willing 
to undertake its completion, they could not consistently decline to bring for-' 
ward the question of a city subscription. At the same time it was felt that 
tiie great responsibility involved in the decision of that questu>n should not 
rest with them even indirectly, but belong either to the common council, the 
lenslature, or the people. 

jBy the course pursued, the question could not reach the people without 
the sanction of the common council, and the authority of tne legislatore 
That sanction having been refused, the application to the legislature will not 
be made ; and the completion of the New York and Erie railroad now de< 
pends entirely upon the amount that can 8e obtained by private subscription. 

Belbre determining the conditions, on which bocju of subscription to dia 
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ea^tal' atoek mre to ht opened, llie botni luiTa agsk Ittd vote 
the position assumed in their report, that six millions of dollars ar^ 
before the work should be resumed. 

Afler much deliberation, the board continued of the opinion that the 
ditions of the subscription should require that the amount to be subscribed 
b^re the resumption of the work, shoukft be soch 9A would pkee t^ comple* 
tion of the road beyond ordinary continraides ; and they cannoi aatisfy theni- 
aelves that a smaller sum than six millions will comply with this conditiao. 

The board have not overlooked the important considei^tioos which induce 
many to believe that a smaller sum in connection with the other resources 
of the company would be adequate ; but those considerations, in their opinioD| 
aie not sufficient to remove all leaaonable doubt ; and no othor basis would 
bft consistent with the views of the board, the responsibilities of their poaitMBi, 
and the principles on which they consented to undertake them. 

In their anxiety to remove every circumstance which may have an un&- 
▼orable influence on new subscriptions, the board have been constrained to 
diaeriminate between old and ne^ stock, and that this may be effected with- 
ottt permanent injury, if any, to the interests of old stockholders, it has beetf 
done in the^ manner stipulated in the cooditkms of subscriptioo. 

Tl^e priority of dividend thus to be secured to the new stock is made de* 
pendent on the action of individual holders of stock already issued, in con- 
sequence of the legal opinion that neither the board of directors nor the 
stockholders legally convened, possess the power to make any distinctioa be- 
tveea stocks issuea at difierent periods. 

In accoraanco with these views, the following are the conditioDS imdar 
which the subscription books are to be opened. 

" We, the undersigned, respectively subscribe for the number of shares 
of the capital stock of the New York and Erie railroad company, of one 
hundred dollars each, set opposite our names, and hereby agree to pay teo 
doUats on ea6h share within twenty days after the closing of the books, and 
the subsequent instalments as they shall be legally called for, provided^ 

1st " That bona fide subscriptions subsequent to Ist of March, and prior 
to 1st of August, 1844, shall amount to the sum of six millions of dollars. 

2d. ^ That the instalments shall not exceed thirty-three and one-third per 
cent per annum. 

3d. " That by the individual acts of at least three-fourths of the atbount 
of stock issued prior to the 1st of March, 1B44, it shall be legally establishedi 
that dividends when made shall be declared on the following basis: 

let " Thptt the right of dividends on at least seventy-five per cent of the 
oki stock shall be deferred until a dividend of six per cent shall be declared 
on the new stock. 

%L ^ That when the nett earnings shall exceed the amount necessarv to 
pay such dividend to the new stock the excess shall be appropriated to diri- 
dends on the old stock. 

3d. " That when dividends so declared on old stock amoimt to six per cent 

Gr annum, the old and new stock shall be put on a par, and all distinction 
(ween them shall thereafter cease." 

The board have the satisfaction of believing that the great question of the 
completion of Uie New York and Erie railroad is now before the citizens 
of New York, and of the counties interested in its construction, freed of all 
extraneous considerations ; that public attention has been fully drawn to the. 
sitlriect,'and that there prevails tni^ughout the community an appreciation 
of the importance of the road, and a confidence in its success when complet- 
ed lo lake Erie, that are of the most encouraging character. 
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The boaid will adcwt all fluitable measures to ebtain tke very general ae* 

* tioQ on this subject, wnich the large amount to be raised renders necessary^ 

and trust that their efforts will be efficiently seconded by all who unite with 

Ihem in opinion that the completion of the New York and Erie railroad, 

wiuU U, aflbrda every prospect of "remunerating dividends to stockhokters, 

. will be of great and permanem benefit to the city and country. 

Ho&ATio AxxsN, Prtsident 
James BrowN| Vue President., 
D. A. Cushman, C. M. Leupp, Harvey Weed, F. W. EdmondSi 
Silas Brown, A. G. Phelps, Theo. Dehon, Matthew Morgan, 

P. Spofibrd, John C. Green, Wm. Maxwell, A. S. Diven^ 

Elijah Risley. 
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SCHUYLKILL NAVIGATION. 

Failure of Railways. — It is still maintained by a correspondent of tlia 
Journal, " X," that it is very impolitic to graduate the capacity of a railway 
or canal with any reference to the trado which it is intended to accommodate ; 
or, as he characteristically describes the principle, to measure the probaUe 
UMinage, for ^e purpose of determining the capacity of the railroad which 
is to convey it, as you would individuals for their clothes — ^varying the siza 
with the circumstances of the case. He proposes, as the true principle of 
tailoring, to put a man's suit on a boy, and a woman's dress on a baby ; aod 
ealls up the Schuylkill navigation in illustration of the soundness of hit 
Tiews. 

The example will be found to be very imfortunately selected, for the ol>> 
ject at which this writer seems to be aiming. 

The Schuylkill navigation was constructed between the years 1815 and 
18S5 ; and we believe has been prosecuted on those common sense principles 
which have been recommended by Mr. Ellet for the construction of rail* 
ways It was made at first on a small scale — ^because the trade was expected 
Vb be small at first — and with a view to its gradual enlargement — ^became 
the trade was expected to increase. 

In 1826 the depth of water was but three feet, and barely adequate to the 
passage of boats of 25 tons burden. The purpose of its projectors was fullj 
answered. The canal soon created a trade^ and that trade increased sufi* 
ciently to justify the anticipated enlargement of the channel. From year to 
year the capacity of the work has been augmented, until it now permits the 
ready passage of boats of 60 tons burden, while occasionally more than W 
tons have been carried upon it. 

The Schuylkill navigatioD company have expended in the conatmclioii 
tfid enlargement of this canal the sum of $3,456,620. 
Their aggregate receipts froi& tolls on coal, and other artideSi 

up to January 1st, 1844, have amounted to • • 95,641,256 

Their aggregate expenses have been • • 1, 768,792 

liOaTing a nett profit of - • • •3,872|4j8S 

•f $416^843 ff^re thorn ilk uhdt,/BBti rf M< wtrk ai^ iu mUargmini. 
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Now, these result are pretty fair, and ceitainfy do not, of 
authorize a condemDation of the pres&it course which the managers of 
work hare adopted. 

But the Reading railroad.eoropanjrf it is contended hj ^ X," have 
a different plan — that of making a Tory expensife road at the ontsel Lot 
OS aee how their metho<f works. 

The Reading railroad is now new, and, together with all its machinerf, 
ought to be in perfect order. It was in full operation last year, and cnnisi 
about 230,000 tons of freight, and some 26,000 passengers. 
The company expended during the year, - • 91,800yOQV 

Aid received for freight and passengers, 



And exhibited, at the close of the year, an excess of expenses 

beyond their receipts of • • • 91,415j00i 

Of this sum just $212,000 was expended for new cars and engines, sad 
about $90,000 for n^ w work on the road. The balance of about $1 ,100/10$ 
— of the sum by which the expenses exceed the receipts — appears to 
been consumed in conveying these 230,000 tons of coal. At any rate, 
other explanation of its disappearance has ever been ofiered. 

Our friend '^ X " speaks with some severity of certain slanders 
die Reading railroad, which, he says, have appeared in the Philadelphia 
newspapers ; and charges us with wishing to give them greater circuIatiQiL 
We are sorry to learn that this company has been slandered by any bod^; 
and we do assure him that if they have suffered in that way, we have had 
no part in it, and have never before heard of the circumstance. It is tnM^ 
we have read some very severe and scourging strictures on the conduct of 
the institution, in the columns of the ^ Pennsylvanian," ^ Ledger," and 
*• North American" — ^but we always supposed that they were true. Cei^ 
tainly, nobody in Philadelphia doubts their truth, nor has any persoa yet 
ventured to come forward and attempt to disprove them. 

But '^ X" is chivalric, aad we shall look to him to tell us, specifically, 
what the Reading railroad company did with the $1,800,000 which tbcj 
spent last year. 

For ourselves, we wish not to injure this company, but we wish to make 
the truth known ; and we supposed when we exhibited the strong compari- 
son drawn by " X" himself, in the strongest possible light, we were doing 
good service to his hobby. This, it will be recollected, is his language. 

^ Still another comparison may be made between the Schuylkill canal 
which cost $38,000 per mile, without boats, and the Philadelphia and Pods> 
ville railroad, which costs $50,000 per mile, with cars and motive power.** 
'^ Is it not," says X, triumphantly, ^'is it not this additional cost which 
makes it the superior ajid cheaper toork of the two f* 

Now, I say, the great merit of this road was, in the opinion of ^X,** ito 
great first cost ; and I was justified in supposing that I was giving most gra> 
tHying information, wh^ I informed him that it had, on the 18th December 
la0t| increased this merit to $76,000 per mile. What its merits wiU amoont 



to at the end of this year, it is no^ e^sy to sajjr — bat it is probable that it wiH 
«zeeed 9100,000 per mile — and I congratulate ^X'' on the proof which 
4his fact furnishes of the great success which is in store for this great enter- 
prize. ^ Y. 

EUTiOOItJtf ON ENGINEERS. 

The last number of '' The Westminister Re?ie^' contains a very able 
article on the ^ Progress of Art," in which the writer complains of the wknt 
of originality among the architects of the present day, though he at the same 
lime does justice to their merits. He points out several radical defects in die 
Bew houses of parliament, but intimates a doubt whether any other architeet 
would have done better, evidently considering the profession in too low a 
state to undertake works of the first order. He says, 

" It has been lucky for us that the ancients have lefl us fewer examples of their eagh 
neerin^ works than productions of their architects. Our mediaeval ancestors indulged bat 
nraly in roods or bridges, and besides this, the ekiffencies of locaHty, and above aU the ex- 
igencies of estipiates, which are usually carefully k>oked at in the utititarian works execu- 
ted hy our enffineers, have allowed them less temptatioB to copy, and less means of doing 
00 than th«r brother builders, and the consequence is that they may challenge Rome, or 
the whole world to match either the maguifieence or the taste of our public works. It it 
true we possess some ' truly Roman worLs,' the taste of which is very questionable ; and 
both Blackfrian and Waterloo bridges narrowly escaped being spoilt by the interference of 
the architects, who fortunately .however, have left nothing to mark their presence bat the 
absurd Ionic, and the Grecian Done columns that stand on the pie rs in the one case wa:^ 
sorting an enormously heavy srantte ptutipet, and in the other in company ^th a most 
looonflruous Roman balustrecte. But since those days the ennneering interest hae so* 
quired a predominance which enables it to walk alone ; and in JLondon bridge they have 
|RDduced a niecimen of bridge building, porfeot in all its parts, and as yet unnvalled in the 
world, and this simoly because there is not one detail copied hwm any other Ixidge, not oat 
ornament applied tnat had riot a meaning, nor one thing* abided thiat was not seen to be 
'vranted b)r the sound sense and mechanic knowledge ot its builders ; ^et there is a mag> 
. suficence in this bridge amounting even to splendor, and could we pomt to one building 
in Great Britain built on the same principles of sound common sense, we shoold prob^ 
hfy have to apply it to the same epithet. 

** The names of Watt, Brin<fley, Smeaton, Telferd and Rennie, or of our Stevensoas, 
Bnmels, lindleys and Cleggs, are names to which an Englishman refers with pridc^ 
•ad stand in strong contrast with those of their contemporary builders of the presait day ; 
the former have contributed, as much as almost any class of men, to the advancement 
4)f civilhation, and to the glory of the nation, and may almost be said to have created all 
ait which \s daily becoming of more and more importance. The latter, on the oontnutj, 
Jiave done nothing to which we can refer with unndxed satisftrtion, and much that has 
Blade us a laughing stock to surrounding nations. 

" They have created nothing and advanced aothine ; yet so ckMely do these proftwiaai 
approach at some points, that it is difficult to draw a une between thiem, and to sa^ vliat 
woriu belong to one, and what to the other; but their mode of treating their subject dKk 
Ben as light ooes from darkness. The one admits of no rule but fitness and ^voprielji 
and thedictates of reason and common sense : the other, copying and disguisingy neier 
thinking hi what is most fit or most useful, and wordupoing the siBadow of exotic ad. 

** Sudi an impulse haa lately been given by our rauways and canals to the scioiet 
of engineering, Uiat it now occupies ahnost as much of tlie puhlie attention ae aicUta^ 
tore, and there is more probabihty of this influence increasing than diminishing, we laaj 
bope that the sound principles wnich have enabled enginecn to execute such satiafeeleiy 
works may extend to our architects, and that we may soon see some ioanroveBieBts la 
(hdr designs : but much ignorance and long rooted prejudice must first be conqoeiedl, 
aad, above all, the patrons of art must learn to take more interest in the solifect thia 
tfiegf have hitherto done, and to think more fbr themselves," 

Tbe Poitamouth (Ohio) Tiibunesays, that " Leander Raoaoni girea aotiee that the 
eaaal win beopen its entire length on the Idth inst We understand thai doi^ile arts 
of hands are engaged on the culvert about six aules fiom Poitanioath, and the work iap^ 
aiealad both Bight and dajT. It wiU probably be cqwgiated ia 6 or 8 days at ft ith a ^ . * , 
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wtm Tou Aim moM feifUOAD. 

A Utffe BMttuig of highly iMpeeUble ehaeas wm held lut ^remng at A0 

toilevisemoans fiirajding and lugiag oothe coiHlioclioBef tfakl^ Th» 

6Uowing geaUemen were choeea to praiide : 

# Prandeol, 

QfiOBOJc QBiewoiA 
Vice Preeiden t i^ 

Jtttes Hftiper, ' Wm. Tucker, lohn H. Hido, 

John A. King, Jm. Boorntn, 3. D^ejHter Ogdov 

Thos. Suffem, Robt. Smith, P. S. Van ReoMM; 

C. W. Lawrence, O. O. Howlaiid. Jacob Little, 

Jaa. DonaUson, Saul Allejj R. J. Caiman, 

Moeee Taylor, Wm. Bams. 

SeCretanee, 
Chades McVean, Jaraee Kellej, Chaslea DeimiMn, 

Isaac Townsend, Chas. P. Bjrown. 

Mr. JosBpa Blunt addressed the meeting in an earnest manner — ^nrging the apaedif 

oonstroction of the road, and illustrated its importance to this dtj with the nillnaiMg, 

among other forcible arguments: 

*' The annual contfumptbn of provisions by our citj, amouBt in Takie to some SlS/W^ 
000, and many of the articles aie furnished hy the region bordering on the hue of the 
nulroad more advantageously than from any other quarter — fi>r mstanoe, beef, <:^ 
tha annual consumption is S1>&00,000, and milk, ni which the aanaal cost ie 
$1,000,000, one-third of which will be saved by theErie railroad. The receipto of ^ros^ 
poultry, game, butter, cheese, etc., by this road are already veiy lar^e— of veal, 600 teas 
last year; of game, 1000 tons; of nulk, 5000 tons, etc All these aif£lee have been chc^ 
oned to our city by this road, and the aggregate saving can hanUyfidl below $t,000^flil 
per annum, and, if the road were comixetec^ would be nearer 99|000,000. I^ then, thlp 
work would not pay any dividend, it would still be ineumbent on us, and our obvioos ia- 
terest, to complete it" 

Mr. Blunt closed his remarks by offering sevend resohitionB ibr the appoiittment of a 
Maomitti^e in eaclv election district, and among the various professions and tradea in the d^ 
with a view of presenting the subject in such a manner that every penon may fisel an » 
lerest in, and contribute to its success. 

Bir. M. Ci Patterson feUowed Mr. Blunt, and gave a glowing picture of the advaa- 
tages to result from an early completion of the road. The following extracts finom faia t»> 
marks ou^t to be read by ail who feel an interest in the progressive prosperity of onr city. 
After reierring in a proper manner to the present able board of directon, he says, 

"• They had found, after careful scrutiny, that the property of the company is now woff^ 
#4,000,000, and that $6,000,000 more will complete the woik. Shall it not be conqileted t 
Kew York, lately so eminent, now labors under serious disadvantages in connpeting with 
bar rivals for the trade of the mighty west. Boston, by means of her Wostem and 
other railroads, always in operation, presses her hard on the north. Philadelphia, by her 
vast net work of canab and railroads, enjoys decided advanlages on the south. TYm 
nBder climate of Pennsylvania secures to her three weeks' earlier opening and a week^ 
later closing of her^canals, as compared with those of our State. Thisyear a boat fini^ 
Ohio had reached Philadelphia three weeks before our canals opened, ^timore is pre»> 
ling fortvard with still greater advantages of cKmatc. Charleston has also tnadc a spirited 
attempt to pierce the grcat valley of the west. Can we afford to stand ulle 1" • • 

<* The 53 mllea of the road now completed, running in good part near the Hudson, and 
Ibroed to maintain a sharp competition with that cheap route, gave last year an incotaa 
ef dlOl.OOO, netting $46,000 over current expenses, from an area of 440,000 acres, having 
a population cf amut 40,000. Allowing the road when completed to yield in like ration 
and «von reducing the nett product of last year one-third, or from $46,000 to $30,000^ 
aince it is found that some 12,000,000 acres (equal to the area of Connecticut, JEUwde 
island and Massachasetts) become directly tributary to this road on its completion, the 
annual earnings of the whole road must amount to $1,373,000 ! or no less than 15 per 
cent, on the capital invested !" 

Wm. B. OtiDBK , Esq., of Chicago, abo addressed the meeting — giving an intereatiQg 

tfiicription of the growth and resources of the west; and of the interest felt by the peopis 

afHtat vast region in the success of tins work — assuring the meeting that, if able, thcj 

WDcM eonslnxet it at Ch^ own ezpeaub rathar than have it USL 
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Th»aMtiBgWMlMfeiaiid«ppettfedtotendinttedl»7llieiig^ anditiitobt 

hoped that a aimilar spirit may be soon found to pervade thiy entire community. 

The report of the directors published in Febniaiy last ought to be in the hands cC 
ereiy business man in the city. The fiiUowing aynopni of it gives ite pfominent poinl^ 
mmL it dMmld be read with can-— and Aen there port itsitf dioukl be examined. 

STNOPSIS. 

The length of the road is 451 1-2 miles— 64 miles o^whicltan finiabed, and 53 wSIm 
in actual operation. 

177 miles have been graded and bridged, and are ready for the superstructoie. 

The exact location of 350 miles has been determined on, and the right of way fat 985 
miles obtained. 

The whole amount of expenditure upon the road is $4,716^672 66. 

The whole amount of capital stock subject to dividends is $J;501,830 14. 

The total amount of the indebtedness of the company is about 8600,000. 

The total cost of completing the foad w witimatfn as follows: 
For completing the track for use, - - - - - $6,000|009 

The outfit for commencement of business, vis: for d^ota, water statioiw, 

engines, cars, etc., ---.--- 1,000,000 

Making the whole sum required, • • - • . $7,000,000 

To which add amount of indebtedness, • - . • - 600,000 

« " capital stock, .... - 1,50 1,830 

Making the total amount of capital stock when the road is completed, - S9,l0ljB30 

The board estimates that the property which this captul stock will own, could not 
have been acquired for leAs than 11,000,000 dolls. 

The report is accomiNimed by a map delineating an area of country which will be to* 
Imtary to the road in its transportation of freight and pasecnffers. That area embraces 
about 12,000,000 acres and contains a jwpulation of 531,000 inhabitants. 

The population tributary to the Ene canal in 1820 was 521,311, and in 1825, when 
it was first opened, 681,725. 

* The area of Massachusetts, Rhode Island and Connecticut is 8,660,000 acreSi and tlii ^. 
awmnt expended for raibroads in those States is 25,000,000 dolls. 

Of 1^ indebtedness of the company the report States that the only sum which can 
embarrass its operations within five years has been reduced to less than 100,000 dollais, 
aoMl chat the board has succeeded in obtaining a surrender of the assignments and in re- 
jesvering possession of the road and the other property of the company ; and although 



'* some dimculty mi^ still ^w out of the indebtedness not settled, yet, trusting to the 
■annces ^^^n b^ Ote parties alnSost without exception to extend to the company all tha 
Ifaas that the ultimaite security of these debts will permit, the board believe that it will be 
possible to make arrans^ements that will prevent any embarrassing prosecution of the claims 
dnring the period that measures for the resumption of the work are under conaidflKatioB 
and action. 

The company has also been relieved firom all connection with past c<mtract8 and quea- 
lions of damages. 

Dnring the year ending the 1st April, 1844, the total nett earnings of the 53 miles m 
aperation from Piermont, on the river, to Middletown, in Orange Co., 7 miles of whica 
«aa not completed until June, 1849, wUl be 46,800 dollars, making a reasonable estimate 
for the last two moaths. The extreme end of this portion of the road is only 20 mUes 
from the river, and the whole 53 miles, therefore, subject to great competitioQ, -which di- 
d&nishes, and finally ceases, as the road penetrates the interior. 

** The board agrees with those who have preceded them in shuilar invcstigatioiis, in cbn- 
ildering that the population, products and area of the country, whose travel and transpoi^ 
tatfbn can be oommanded, form a basis of calculation of all others most to be relied on.^ 

They thmsfore present tables of articles trannpoited during six months ending Septem- 
ber 30tn', 1843, over the 53 miles in use : and the table, compiled firom the last census oC 
the United Stales, of Ae population and products of tne counties tributary to the road. 

From these tables it has ncen inforred tnat about one-fourth of the nett earnings aM 
of a local character^ and that the surplus products in proportion to the population, AiUy 
siioal tiMss of Orange and Rockland. To enable a calculation of the probable produc- 
tiveness of the road to be made on the basis mentioned, the entire area of Country turowk 
which the road passes, has been subdivided into districts, whose centres are successivdly 
SO^imilaa tgput oa iha line of the road, ahd the area and population of eadi district have 
been ascertained, i^n>o which; principle a ca^ulalioB is Unis illustrated: 

1. Tne total amount of nett earnings from a population of 40,000 bei^g 40,000 dot. 
liia ; 30,000 may be taken as the basis of the calculation. 

S. Instead of. taking the full amcMint that miffht be deducted fitnn &e caleubaioii of 
lalative population and distances, two-thirds of tnat amount is assured. 
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Aod tie iwoHiiUMMim of $1,343,500 •■ the local Biti«Mi^ utefe iq4 

wnich is eqaal to a reTenue of 15 per cent on the total amount of ryital. 

The revenue that U expected to accrue &om the transportation of the maik, and which 
iritt not prebabtv be len uuui 100/X)0 doUars per annum, is not included in the abore Mtt 
Mfnioga. NeitW it an allowance made fiir the incieaae of ponilation ; the biBBiiicM thM 
muat inevitably he brought to the road from the laheas nocthediminfahad^xpeoaeof tut- 
portation as t£e length of the road is increased. 

The exporU and unpoits of Buffalo duiing the year 1943, w^en 33,700,000 doDanb 

It appeara that paMengen can he eomreyedbr tnSa road ttam lake Ene to the dtf of H. 
Torti, m from 24 to 26 hours at a charge of 10 dollars each, and will aflrad a profit of frioB 
3 to 5 dollars ; that light freight can $e transported in the same ^pace of time, and hcaty 
Mgfat in from 48 to 50 hours, yielding a profit at low rates of from 3 to 10 dollazsper ton. 
Passengers are now -conveyed from Bu/Talo to New York during the summer in mwa 35 
to 40 hours at a charge of SH 50, and during the winter by the Housatonic raHroad ia 40 
hours, at a diaive of 16 dollars, both excluave of expenses on the road ; and fiom BuA^ 
io to Boston in 3G hours, for 15 dollais. 

Doriibr the six months ending Sept. 30th, 1843, 3,000,000 quarts of milk— equal Ip 
6,000,000 doUais per annum — were brought OTer the eastern division of the xoad. ior which 
the consumers paid 4 cents a quart. Before a supply was obtained through mis sauee, 
tile average price was 6 cents a quart ; an annual savmg n therefore effected to the city m 
the amount brought, of 120,000 dollars ; estimating the whole coaBumption oi the city U 
16,000,000 of quarts, the saving on the whole wouki be 320,000 dollars. 

A table is given, sbowiitf the amount of country pco^uoe annually consuBied in the dty 
of New York, the value of which is put down at 15,500.000 dol^jB^v. 

The whole amount that will be required to complete toe road is 7,600,000 doUan ; and 
with respect to the method of raising that sum the directors remark, that ** the act of l8tf 
authorizes the company to issue bonds to the amount of 3,000,000 doUacs, wrhich resocuu^ 
* however, will not oe an available one until further expenditures on the road ahaU inafcs 
the property of undoubted security to the bondholders ; nor until the meaoa of paying ^ 
interest on these bonds b found within the resources of the company." TlMQr *' ars of 
opinion that subscriptions to the amount of 6,000,000 of doUars to the capital stim of the 
company must be obtained before any steps can be taken for the resumption of the w<»k, and 
that with such subscription the completion of the road is secured with all reaaonahio certain^' 

The road runs wttnin 00 to 30 miles of the great anthracite and bitpminona coal lapi* 
hi the northern counties oi Pennsylvania. 

Access will be had from it to the immense beds of gypsum or placer, so vafaiable to thi 

r'Bulturist, and also to the salt region of Onondaga by the intei^ lakes of the SCal^ 
Chemung canal and the Ithaca and Owego railroad. 

At 375 miks from New York the road will connect with the Allegfaemr Jiver, wh ichji 
navigable for descending freight durii^ the months of April and May, and hj which ta^ 
merniattdize can be dehvered in Pittsburgh in about 7 days. 

Tables are fi^ven showing the immense increase of late yearn in the tofmage oil the^ 
per lakes, and m the amount of property coming from other States and tupped at Bow 
and Block Rock. The number of tons of prmrty that came from other States and wis 
1«ceivod at these two places increased from 36!27o tons in 18S6, to 224,166 tons in 18A 

The board, in expressing its opinion that the New York and Erie railroad will tJm 
advantages not possessed by other avenues, and that its construction is of gmt impoctaaei 
to our city, enters into an enumeration of those advantages; but aa thej am too TohiMi^ 
OQS for a synopsis, the reader is referred to the report itsd£ 

IRON SHIPS. ' 

We had Ae pleasure of witnessing the launch of an iron steam sUPi 
buih for the revenue service by Messrs. H. R Dunham & Co., Archimete 
works, under the superintendence of Capt Howard, U. S. N. The engio0t 
are by another firm. She has a single propeller, and is to be full ship nf 
ged. Her model struck us as being remarkably fine, and so just are ber 
proportions, that it was difficult to believe her capacity to be above three )a» 
ired tons. We had flattered ourselves with the hope of presenting our 
readers with a minute account of both bull and engines, bul are only easbM 
Id give the former at present, though we hope in our neit to give full s^ 
Counts of several other iron ships, and small craft, now constructing ifl tbii 
port. The following are the dimensions of hull and material : 



Length on deck, 140 ftet Breadth, 24 fteL Depth of hold, 11 feet 
Tonnage, 340 tons. 

The size of the ribe, 4ix) ; 20 inches apatt from centre to centre ; con« 
nected to the skin with 3 inch x | knees, on each side of rib, on every loii- 
gkudinal seam. The skin of the vessel on the floor and each end indading 
vpper streak, is of | inch plates ; other parts j^ inch fall 

There are two water ttgnt bulkheads, which include the en^e, boihnr 
and coal, making three water tight compartments in the hull These com- 
municale with each other by means of slide valves, which, in case of leak« 
age, can be instai^y closed Connected with the forward of these are the 
coal bunkers, which «re riveted to the bottom of the vessel and extend up* 
ward to the deck, where they are secured to the beams. 

The deck beams are of angle iron, 6 inches on one side by l|xi thick« 
to which the deck is secured by means of bolts and nuts — ^in a very solid 
ttid superior manner. 

TO THS 817BSCRIBE118 OF THE AMERICAN RAILROAD JOURNAL. 

The undersigned, during his connection with this Journal, having en- 
gaged in other pursuits, necessarily occupying much of his time, has been 
frequently prevented from giving that attention to the work which its interMi 
demand. He now finds it expedient to devote himself entirely to his other 
MrocatioD8,-and accordingly, having disposed of his interest in the proprietor* 
*dup, his duties, as editor and proprietor, cease with the present number. 

Having for more than eight years used the editorial im, he begs permis- 
sion, on relinquishing it, to say a few words in propria persona. When the 
undersigned first became connected with this work, the railroad cause was 

.rapidly advancing under the united forces of its own merits, and the common 
stimulus then operating upon every species of enterprise. That the tide 
•eon turned, we all know — its eflects upon the community generally, and upon 
the railroad cause, will notbesoon forgotten. The trials Experienced insusbua^ 
ing the Journal, and the loss to its owners, are fully known only to those most 
interested — they need not be repeated fbr the edification of others. Mean« 
while the good cause has passed through such an ordeal as seldom tries un^ 
dertakings of like character ; it is now unaided by any undue stimulus, but 
&s own merits are acknowledged fully and universally, and by their help 
alone it is rapidly entering upon a healthy prosperity. The untiring labors 
of zealous friends of the cause have sucessfully contended with the host of ad- 
verse circumstances belonging to this disastrous period. To these friends tht 
Railroad Journal has mainly owed its continued existence — not only have thev 
enhanced the value of its pages by their contributions — ^but encouraged and 
sustained Its publishers bv the substantial aid of promptly paid subscrintkms.' 

The undei^signcd would leave undischarged an imperative but welcome 
dkity, were he to pass by this opportunity of gratefully acknowledinff these 
tRTious nets of kindness, shown to him as connected with the Journal But 
more .than this he feels bound to say. In his personal intercourse with the 
members of the profession, ani) others interested in railroads, he has uniform^ 
ly received the most courteous treatment, and has, in many instances, beeit 
led-iaio asseristinn vrith thos^hose friendship he flatters himself will out- 
last his formal connection witn the Railroad Journal 

By a transfer of his share of these kindly offices to Mr. Minor, the firiendi 
rf the undersigned will not only confer a personal obligation, but likewiso 
•id in the just and propejr restpxation of these fiivora to their original ledpient* 
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* * 

Iq do itwy can (b« itrell wishers of tlM JotirMl Mnd€r ft mora' g miwit t i i n 
aid than by frequent contributions to its pages, while from tiie mmber of 
Ihttse already eoUsted ajnpog its Tegular conttibisters, ks iocreanig ie- 
terest and value may be fotind guaraAteed 

Ahbougk released from all charge over the Journal, the underB^ved will 
remain as much attached to its interests as ev^, and al|k> proposes^ as far as 
ottor engagements will allow, ta continue to write for its pages^ 

In conclusion, the subscriber ofiers his best wishes fat the headth and f^foa- 
perity of the friends, subscribers and worthy conductor of the AjDeriaBi 
ILaikoad Journal Long may it flourish. Success to the lailroad cause. 

Qkqeob C. 9cmabffbb» 

From the preceding valedktory, the readers, of the Railroad Journal wiH leam ikmX Mr. 
George G. ScBAErrER, who has, fbr the past eight years, been the priiidpal editor, wjt^ 
draws ftom his post In parting thus with an associate and fiiend, who 9f> long stood \f 
jmj side, while I was able to sustain my position ; and who, manliilly and aicMie §os yeu^ 
in behalf of the Journal, breasted the storm which prostratad me, with many of its caif]f 
fiiends, until I could again come td its aid, with renewed energiesi I leet falhid ttpaa 
to bear testimony, as well to his uniform kindness and courtesy, to our bnan^ai n^atMOl 
as to his ability zind discretion in the discharge of his editorial duties. When Mr. 
#ftfa>effer fitst entered «pon Us duties as editor, the conditidn and prospects of the raarotd 
ejrstcmi and hence of the RailrQSd louiaal, seemed to watrant the opinion Aat his etfbrti 
in the cause would meet with a liberal reward ; builregnU losagrthat wmskk has not boa 
the result, and therefore I cannot comfdain, however much I may ngnt^ that hs'is» 
linquishes his station to seek another which may yield him a better return ; ttid in takisf 
leavv of him as an associate, after so long a period of constant and harmonious intercourse^ 
amid the trying soeaes of the past sereii years, I cannot lefiain ftom ezpfessiiig my aidefft 
hope that Iw atay be sueccssftd in his pie s eut poisiats, vtmi la pw pu r tfcMi to bis steiiiig 
merits— ft measure of reward^ which, if xeahzed, wfll yield hipn ali that k dsifrsble in fiii 

One word, now, in relation to the iuturs course of the JovBfll. As hentoftie, it wS 
be mainly devoted to the cause of internal improvements, and especially of ndltoadk Ai 
toolumns wiU, however, be open to a free and full discussion of the m^ts of the difiemit tw 
aans, and of difll^rent works. Truth, being mighty, is sure ult^ate^ to triumph, as I 
Mieve raihroads sjre destined to, over every olwtaele ; and to become, m this ooqntry , the bondi 
of union and the roads to wealth, the incAMtsed inteUigeBCe aad haifintss of »e peqplft 

Entertaining these views, and believing that we have had, in this coontiyy ample vxys* 
limoe, without referring to Europe, to establish their superiority over every other mode of 
Interoommurneatien, I nope, with the eontiimed aid of those fiiends, and my Udte assoeis^ 
who have labored so ardently for the cause, together with otliers who have promiMd their 
eo-operation, to make the Railroao Journal the approimate medram f^il— iniiiiiiiiigthi 
insults of the experience of our numerous able and scientific engineers, and nacbimrt^; 
and thus to command the liberal patronage of those whose interests are so largely idenli* 
Aed with the system. A fbw oc^pies of this number wiD be sent to Abends oru« caoai 
In difleftnt parts of the ooontiy, with the hope of secttrinff their aid in its more flenenl <^ 
culat^i^ j and should it meet with a cordial receptioa and prompt tetqm, I siaU be €» 
Anitragcd to renewed, and, I trust, successful efforts to make it stul more vsefiil than it bif 
hth^rtdbeen. D. K. |iluroa. 



We have only space to admowledge the receipt of the report of the Bahitnore and 8a^ 

fuehaniudi railroad ccnspany for 1843— the " rep^ of the engines on the roato sorvvgr^ 

fi>r the northern railroad, firom Concord to Lebanon, N. H."-— the " ppooeedki^ of tfct 
atoekholdcTs of the Loiusvflle, Cincinnati and Charleston railroad conmany— and of ^ 
■oath western raikoad bank^-^-and also of the pamphlet of <* Ezamhier,*^in rehttiim to tM 
Heading rtihoad— all of which weahall look into and perhaps refer to again. 
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GENERAL PRINCIPLES AND INVESTIOATION OP FORMULJS. 

, In making excavatioDS through earthy it h customary to give some incli- 
b aation or slope to the sides of the cuts to prevent the banks from sHding in 
- and filling the roadway. The degree of inclination is always indieated by 
the distance the slope recedes from a perpendicular in a height one. 

Thus, if the deviation from the peroendicular is equal to the depth of the 
cat, (ot the inclination is ^SP^) the side banks are said to have a slope of 1, 
or, as it is frequently expressed, of 1 to 1. If the deviation is ^ the depth, 
the slope is ^ to 1. 

In excavations through rock, or very hard clay, a slope of ^ to 1 is gene- 
imlly used ; common earth stands at a sbpe of 1 to 1, but very sandy soil 
requires a slope of 1^ to 1. The section of an embankment is precisely 
tiflyiar to that of an excavation inverted, and therefore all the rules, fornralis 
and tables are alike applicable to both descriptions of work. 

In embankments it is not considered prudent ever to adopt a less slope than 
If to 1, unless the earth is supported by side walls. 

bi explaining the methods we use for the calculation of the solid contents 
of ektfth work, we shall first consider those cases where there is no slope in 
the ground transversely, or at right angles to the direction of the centre line 
of Ab road. 

Let D be the depth of an excavation at any point, 
B Uie width of the base, 

m the slope of the side banks or distance they recede from the 
perpendicular in a. height one. 
Then B 4- 2 im D = width of excavation on top, | 

B + w D = average width, 
and (B -H M 1^) I) = area of the cross section. 
Hence if the depth were uniform throughout a length L the content would be 

(B + «D)DL* - - - - (A) 

From this expression the tables of average depths are calculated. 

We will now suppose D and i to be the depths at the two extremities of 
aaeoEOvrationylhe anrfiice bting understood to vary uniformly between theie 
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points. Then the content of the included solid will be found by mnttipfcfiif 
the sum of the end areas and four times the area of a middle section hj om- 
sixth of the length. (See page 141 Bonnycastle MensuratioD.) 

The end areas are (B -}- ^ D) A 

and (B + m iQ i, 

fimr times the area of middle seetioii 2B(D4^+«^(I^ + ^** 

Hence the content is 

= J6B(D + <0 + 4fliD«+4«i D^+4«(l«|~ - -(B) 

Now the content of a cut of an uniform depth throughout of ^ (D + 4) 
found by substituting ^ (D + d) fox D m equation (A) will be 

j B + ii»(D + ^ j?±^XL 

The difference between this content for the average depth of i (D-f ^ 
and the content of a cut the depth of which is D at one end, and ^2 at die 
other, as given in formula (B,) is 

(«1> — 2fliDd + «d«)^ 

or i^-df— - - - - (C) 

It appears from this, that the correction to be added to the content obttiaei 
from the average depth, varies as the square ol the difference of the deplb 
at the two extremities of the excavation ; and that, therefore, if a table is cal- 
culated expressing the values of equation (C) for different values of (D — ij 
we can readily ascertain the content of any excavation, by addition of tk 
nupibers taken from this table to the content found in the table of ave^gs 
depths and corresponding to a depth of ^ (D 4- ^• 

The tables numbered VII, XIV and XXI, and headed << Correetionsfir 
Differences^^ are computed from formula (C), and adapted to this purpose. 

It is customary with many engineers to multiply the half sum of the eai 
areas by the length for the content The half sum of the end areas mnlti* 
plied by the length is 

(BD + B<i + mD» + «(f)- 

from which deduct the true content as ii^equation (B), and there remaias 

(2wD»-.4mDi + 2«i^ ^ = (D — ^^. 
It win be perceived that the ssnount of error it eiacdy doobie dte wteir 



Oetural Principles and InvesiiguHou of Formidm, 168 

'' .correctioQ for differences." In a cut 100 feet long, 30 feet deep at one end, 
and 3 feet at the other, having a slope of 1^ to 1, there would be aaexcefM 
in tlie return of work thus estimated oa this short distance, of 675 cubic 
yards. 

We will now consider those cases where there is an inclination in the 
natural surface of the ground in a direction at right angles to the centre line 
of the road. 

Fig. 1. 



Let ABODE (fig. I) be a transverse vertical section of an excavation, 
wlwre B C is the base, A B and C D the sloping sides, E F the centre cut- 
ting, and A E D the natural sur&ce. Draw L E M parallel to B C (cut- 
ting the side slopes at L and M), and A G and D H perpendicular to it 
Since the area A B CD = LBCM-|-AE L— DE M, the content of a 
prima whose base is A B C D, and length L, may be found by adding to 
die content of the prism having the base L B C M, (which will be taken 
from the table of averages,) the difierence of the prisms whose bases are the 
triangles A E Land DE M respectively. But area AEL = ^£LxAO 

andareaEDM = iEMxDH. Hence ^^"T^^ xELxListhe 

eorrection for the transverse slope, which must be added to the average content 
to ^ve the true content of the solid whose section is the figure A O. When 
the depth of cutting at the points A and D has been ascertained, A G and 
D H are known, being the difiference of elevation of the points A and D 
and the centre E. We may also remark that E L or E M is equal to B F 
-|- m X E F. Where the inclination of the ground is not very great, it will 
be found sufiiciently accurate for all purposes, and much more expeditious, 
after having run the centre line to take the transverse slope in degrees right 
and left of the centre. Wm. J. Young, of Philadelphia, has made a very 
little slope instrament ejtpreaBly for this purpose. 



164 Gnurat Primeiplu and Invtitigatuit of Amste. 

When the transrerM slopes have been asceTtained in degrees, ike corroc- 
tions will be feund by meiuu of a table which will now be explained. 

Produce A B, E F and D C nntll thejr me^ in I. On E I U7 t^'E i 
= I and draw ai,im parallel to A I and D I catting A E, E L, E D and 
E H in a, Z, i, and m ; and draw a g and d h perpendicular to G M. 
Then the areas a i E, E i m are equal reapectivelf to ^ a ^ X E * and | « 
A X E M, and are to be found tinder the head of greater and lesser ami it 
tablet! XXIII, XXIV, XXV and XXVI, fbi every degree of slope boa 
in upwards. In the sanw tables under the heads of greater and Icsso' 
distances, will be found the Talues of a E, and E d also for every de- 
gree. 

Now, Ei(=l):EI::Efl:EA = EaxEI 
Ei :El::Ei:ED=E<ixEI. 

Hence the side distances E A and E D are found by mnltiplyiiig E I ^ 
the numbers in the table o[^K>site the givm slope and under the gresier aid 
lesser distances. 

Again, {E ty (= 1) : (E 1)» : : (E /)* : {E Lf : ; area I a E : area L A E 
=area/«Ex(EI)'. 

(E i)' : (E I)* : : (E »f : (E M)* : : area E <j « : area E D H - am 
E <I « X (E I)* 

Fig. a 
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.Hcnoethe true Correction for a length Li8(/iiE — E<2fli)xEP xL^ 

Now, E P X L is the content of a square prism, whose base is E I, a^d 
length Lj and table XXII shows the content in cubic yards of prisms 100 
feet long for square bases from 1 to 200 feet Hence the value of E P X L 
reduced to cubic yards may be taken from this table. 

It will generally be found sufficiently accurate to consider the average 
slope in degrees as the uniform slope, and the average depth as the unifonni 
depth throughout the cut But as this is not always the case, it is desirable 
to have a true expression for the correction where the depths of cutting (and 
consequently the width on top) and the transverse slopes are variable. We 
will then see how far a mean depth and slope may be used without iatroduc- 
ing material errors into the results of our calculation. 

Let ALE (Fig. 2) represent a vertical section of that part of an excava- 
tion which rises above the centre E, A L being the sloping side of the cut, 
and A E a section of the natural surface. Let A' L' E' be a similar and 
pacallel section situated at a distance E E' from the plane ALE. On E L 
and E' L' produced, let fall the perpendiculars A Q and A' G' ; produce B 
E' and A A' to meet L L' produced in S and N and draw K N parallel to 
EL or EL. 

Put E L = T, E' L = T, A G = P, A' G' = F 
E E' = x, E S = M and E K = M'. 
\ Then E S : E' S : : E L: E'U, 

or M : M — a; : : T : T' = T — ^. 

M 

and E K : E' K ( : : L N : L' N ) : : A G ; A' G', 

tbatis M':M' — a:::P: P =P— ~ 

JIT 

T P « T P T T P^v 
NowtheareaA'L'E' = iT'F = i(TP-i^.-i^^fA^ 

Bk if S = content of the solid E A' &e difierential of 2 S = 2 area A' U 

r,, ^ mT>j TPx. TPiC^ TPa:", 

E'xdx^TVdx ,^dx^-^^dx + ^,^j^^dx. 

H^ce by integrating this equation we have 

28- T Px-^J^-2LP£ 4- ?-^* 

« * 

T :c P ic 

Substituting for Mand M' in this equation their values = =7 and 



T — T P — F 

and putting L for x we have 

S = (2TP + 2T'F + r P + TF):^ . - (D) 

This is a general expression for the content of a solid bounded oa t«ro 
sid^.by planes, and on the third by a warped surfece. 

If B C (^ 2) represents the base B, I F = —-, E I = D + g— ='JI 



ttO General PrincipUs and InvesHgaHon of Fdrmula. 

•iid E' r = H',then T = E L = « X Hand r = E' L' = in X H'. 
Yftlnes of T and T' substituted in the last equation give us for the cootoit 

(2 H P + 2 H' F + H' P + H P) ^, 

which is the excess in cutting caused by the slope of the ground rising' abote 
the centre line of the excavation ; and if H D and H' Tf (fig. 2) be pat = f 
and p\ the deficiency caused by the slope fiilling below the centre will be 

and the true correction is evidently equal to the difiference of these ezpret- 
Bions, or 

|(3H + H')(P-j.) + (H + 2H')(F-p') j !^ - (E). 

Had we taken —J — in place of P and F, and ^ [." for p and p\ » 

A 2 

' the mean of the perpendicutars P, p, F and p', the correction would have 
been 

(H + H')(P-i) + F-i^')?y^ . . - . F, 

which if substracted from equation (E) leaves a second correctioii 

(H-H')(P-ii-F+p')?y:' ... (Q). 

These are in a more convenient form than equation (E), as (G) nay, when 
of little importance^ be omitted. 

When P — f = F — p' equation (E) becomes 

(H + H')(F-;>)^ ----- (H). 

When the depth is uniform but not the slope we have 

H(P-i.+ F-F')^- (I). 

And finally, when slope and depth are both aniform. 

H(P-p)^ - - - ■ . - (K). 

These expressions for ^ corrections for transverse slopes" are in the moit 
convenient form, if the heights of the points A and D (figures 1 and 2) aie 
found without the use of Uie slope instrument, and they do not require the 
use of the tables. 

_ _ 2 AH 2aH_, 2A'H' * , 2a' H'^ ^ 

Let P==__,|,=c-_.,F=-— — and/ = -— — ,(whereA,e, 
iTi Hi ia m 

A' and a' are the areas A L E, E D M, A' U E' and E' D' M' (fig. 2) whea 

H and H' are each = 1) then expression (E) becomes 

|2H«(A — a)+2H'»(A' — a') + HH'(A— a + A.-a')j^: 
whidb, tf we assume the slope uniform throughoot the exeavatioiii 
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• |h» + H'« + (H + H')»|(A-*-|-A'-*')^ . (L) 

and this subtracted from the above equation leaves us a second correction 
(IP— H'»)(A — « — A'.fa')^. • • . (M) 
Wh^ the slope is uniform throughout, our expression becomes 

|h» + H'» + (H + H')« j(A-a)^. . - . (N) 

XT I Tl' 

But if we had taken the mean depth — - — as the unifonn depth we should 

hatte had for the correction 

(H + HT (A - «) ^, 

which subtracted from equation (N) leaves a remainder 

(H-HT(A-«)^. - . . (O) 

When the depth is unifonn, but not the slope, we have 

W(A — a + A' — a')^. . - . (P) 

And when the slope and depth are both unifonn 

W{A — a)h.' - . -, - (Q) 

These expressions for ^ corrections for trensverse slopes'' are useful when 
thesbpeoaretak^in degrees, and their values can readily be found by 
means of the tables of areas and table XXIL 

There is another method of calculating the contents of excavation and dnr 
bankment, which is more convenient when the slopes are very gteat and the 
deplhs variable, which will now be explained. 

In fig. 1, draw A O and D P parallel to B C, meeting I E and I E pro- 
deK^ed in O and P. Put E I = H, A O = W, and D P = w, and let the 
opixesponding dimensions of a parallel section situated at a distance L from 
A D I be represented by H' W and tp' respectively. 

By substituting H and W for T and P, and H' and W for T' and F in 
equation (D), we have for the content of the solid included between A E I 
and its corresponding section 

(2 H W + 2 H' W + H' W + H W) ^, 

M.4Q 

and the content of the solid formed on D E I is 

(2 H w 4- « H' «' + H' t<? + H w) ~ 

From the sum of these contents subtract the content of the prism having for 
a base the triangle B C I and we have fbr the content of the solid formed 



OD A B C D. 



I 



B»L 



(dn + H) (W + «) + (H +2 H')(W' + «') ^ - ^. - (R) 



13 4 m' 
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Let Y, y and Y' y' represeot the ratio of W. ur, and W, «' to H and H' 
lespectirely on the values of W, vf and W\ to when H and H' are each = 
1. Then by sabetitutioo the above equation for the content becomes 

^9H»(Y-f-y) + 2H'»(Y' + y') + HH'(Y + ,+Y'+jOJ^— ^. 
If we anume the slope as uniform we have for the contoit 

iH^+H' + CH + Hr^CY + jr + Y'+y)^-^, - (8) 

whkh subtracted from the above equation leaves a remainder 

(H» - H'') (Y + jr - Y' _ ,') ^. . . (T) 

When'the transverse slope is constant the content is 

|H«4-H'« + (H + H7J(Y + y)^-^. - . (V) 

If the depth is uniform but not the slope the content is 

H»(Y + 3r + Y'+y)^-^. - - (W) 

When the riope and depth are both uniform 

«'f^ + ^)-2-T^- - - • ■ W 

The valoefr of T )^ T' and y for every degree of slope from 1^ upwmrdt 
AM given in tables 2ULIII, XXIV, XXV and XXVI under the lieadof 
greater and lesser horixontal distances and by means of these md taUe XXII 
the values of these equations can easily be ascertuned. 

If there is ne* transverse slope we will have 

Here it may be observed that the value of ^ — ^ — - i» L is givea is 

the taUe of ^ corrections for differences No. XI V * and that the other tenni 
of the equation are found in table XXIL 
' Finally, if tliere is no slope and no variation in depth the equation becoMS 

H'luL — ^. (Z) 

NoTB. If IP or H'' is substituted for (H — H')', this remark wUl apply 
to all the formul® in which L is divided by 12L The numbers in table XIT 

are iV of those in table XXIL If w s= i or » I^ the eaqpression^ — ~ - 

m p will be found in table Y II or XXI, but if m is any other munbeCi At 
eypressioa must be fbund in table XIY and multiplied by m. 



on THB CILOVLATION OV TBCfe TABLES. 

The labor of forming tables for calculating earth work may be very much 

abridged, by obtaining the first and second diflTerences. 

In any expression of the form a z -{- b a^ =^ 7^^ letxbe increased hy a 

constant quantity y and become x + jfyX'{-2yyX'\-3f^X'{-^yf etc* : 

then the successive values of n will be 

az + b iK^ 

aX'{-Ay-^ba? + 2bxp'\-bf^ 
ax + 2ap+ ba^ + 4^b xy + Ab^ 
a X + 3 ky + bT^ + 6bxy + 9b^ 
ax + 4ay + b7F + 8bxy + l6b^yeto. 

Take the difierence between each of these expressions and the following 
one, and we have 

ay + 2bxy + by' 
ay + 2bxy + Sbf 
ay + 2bzy + f^bi^ 
ay + 2 bzy -{-1 bf^ 
These are called the first diflerences and the difference of these differences 

2l^y 
is called the second difference 

Hence commencing with the first of the first differences, the continued ad- 
dition of the second diffenence produces the sevetal first differences, and these 
added in order to the first value of n will give the successive values of m. If 
the equation is of the form 6 x" = n, or a becomes o, then the first difference 
jiM2bxy + b^i and the second difference iS2 by'yBM before feund. 

Let us apply this method to the calculation of the tables of contents fcr 
average depths. The etpression for the content is (equation A) 

(B + i»D)DL = BLD + fliLD«. 
Hence if we suppose D to be increased constantly by a quantity dj the 
Ist first- difference, found by substituting D and d for x and y, and B L and 
t» L for a and b will be 

(l&d + 2mDd + ndF)hy 

and by a similar substkolioa we shall. find for the second difference 

2md^h. 

Let it be required to calculate the contents answering to every foot in depth 
for a length of 100 feet, baae of 35 feet, and slope of } to 1. 

Here B = 25, L = 100, m s= |, D :z 1, and <£ = 1, and since these quan- 
tities are given in feet, our several results must be divided by 27 to reduce 
them to cubic yards. 

25*5 X 100 
Now(B + m D) D L = — = 94444 = content for one foot 

26*5 X 100 

{Bd + 2mDd + md')h = ^^ = 98148 = 1st first difference; 



no 
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And 2 « i* L = -7^ - 3-7087 « second difimnce. 

27 

Hence the table will be calculated as exhibited below ; the first 

being severally formed by addition of the second difference to the 

one, and the table of contents h^ the addition of the corresponding first dtf> 

ference to the preceding content 

Depth IFint Di£ 



1 



1 
2 
3 
4 
5 
6 
7 
8 
9 
10 



cab. yds. 



96148 
101-862 
105566 
109529 
112963 
116667 
120731 
124074 
11*7778 



Content, 
cab. ydf. 



94444 
192692 
294444 
400000 
609269 
622^222 
7oo'o99 
869260 
983333 
1111111 



Let ns apply this method to the calculation of a table of correcticMis 6r 

M L 

differences and in the equation (C) (D — df x -jir put U for D — dwad 

12 

lei it be constantly increased by a given quanti^ iT. Then 

(2 D' d' + d'^~= 1st first difference, 

and — - — = second difference. 

o 

V L = 100, n =s 1, <f = 1, and « = 1, the 1st first difference reduced to 

emUc yards is *92693, and the second differoice reduced also to cubic yards 

10 '61728. Hence the table will be calculated as follows : 



Dif: of depth 
m feet. 



Fintdif: 
cab. yds. 



Correction 
cub. yds. 



1 
2 
3 
4 
6 
6 
7 
8 
9 
10 



•92693 
164321 
2 16049 
2*77778 
339606 
401234 
462963 
6^4692 
686420 



•30864 

1^23457 

2-77778 

403827 

771606 

1111111 

1612346 

1976308 

2600000 

30^64201 



Bear JiMmlMi Railroad. Vn 

For tfa» ABMtican B«Uroa4 Joaxnal and Mvchaaios' Bf •fluint. 

BEAR MOUNTAIN RAILROAD. 

• 

Having completed the location of the Bear Mountain railroad, and the 
work being now under contract, and in progress of construction, I haTe 
thought that a statement of our operations thus far, and a brief descriptioa 
of the general features of the road, might be interesting to the readers of the 
Journal. 

This road is intended for the transportation of the Bear valley coal from 
the mines to the canal, and. as originally chartered, was to extend from 
Rausch Gap, in Schuylkill county, through Lykens valley, to tho head of 
the Wiscinisco canal, (unfinished) nineteen miles above Dauphin. Previous 
to my taking charge of the survey, some instrumental examinations had 
been made to ascertain the feasibility and probable cost of Uie road through 
Lykens valley, and from these examinations, it was ascertained that a route 
could be obtained through this valley, with grades either level or descending 
from the mines to the canal, and with a maximum grade of 36 feet pel 
mila 

The principal business which this toad would probably transact, consiats 
in the transportation of coal and iron in one direction, and the great rivahy 
now existing between the parties interested in the several coal regions, tern* 
ders it necessary that the cost of this transportation should be as low aa po^ 
sible. In order to ascertain the practicability of obtaining a less oljectioB- 
able route for the road than the one originally contemplated through Lykeofl 
valley, I was induced to give a most rigid and thorough examination to 
the several valleys which head near the western extremity of this coal field; 
and as the result of these examinations, we have adopted a route wholly dtf* 
ferent from the one originally contemplated, by which a saving of 14 miht 
of transportation Ls effected, with a terminatian at Danphin, 19 miles lower 
down on the canal, and but 8 miles above Harrisburgfa. In addition to ^bas- 
the road, as now located, has for its entire length (upv^rds of 90 miles) a 
coniintums descending gradt of not less than 16)-, nor more than 17^ /ael 
p^r miley toith but two points on the Hne where the grade changes^ and tke 
mimmuvi radius of curvature is 1910 feet. 

I am not aware that there is any railroad in the United States, or in Qm 
world, which, dther for the whole, or any considerable portion of its lengthy 
is 80 admirably adapted for the cheap transportatbn of fkeight in one durec* ' 
tion, and in &ct, as far as the grades of a railroad affect the cost of traas- 
pertfttion, I consider that our road is so Located as to reduce this sum to a 
minimum. 

It is difficult to say what is the greatest load that a locomotive could take 
dewn our road, but the average loads of an engine will of course be limited 
by the number or weight of empty cars with which it could return to tke 
miae^ ascending a grade of 17^ feet per mile. 

1% will readily be seen that our fa<^ilitie8 for transactii^ a heavy frei^ 
business are greater than upon any railroad yet constructed, and diat ibr'tke 



pecaliar land of trantportatioD, this Toad vi orer 40 per cent better 
perfecdy level road. 

Oar road has several other distmcthre featares ; and is, in many other 
spects, of a most extraordinary character. 

My business engagements at present, however, will not permit me to 
ter more into detail ; but as soon as I have leisure, I shall be happy to far- 
nish the Journal with sketches and drawings of several of our works of art, 
together with a more full description of the road and machinery. 

J. SPAITLDOfO, 

Dauphin, AftU 18, 1844. Chief Engineer B, M. Railroads 

COAL T&ABB. 

We have received a pamphlet of some 70 pages on the ^ Reading imH- 
soad company," by ^ Examiner ;" being ^ a series of articles published m 
4ie Pennsylvanian in January, February and March, 1844." The object is 
te counteract the ^ incendiary publications" issued in 18S9 and 1840, by tke 
Reading railroad company. The speedy downfall of this company is pre- 
&led with great confidence, and an elaborate demonstratioQ is gone into — 
one of the main ai^^uments being the rapid wear of the iron rails, a soljeot 
on which much has been written for this Journal. The pamphlet reftoraitea 
the old story about the ^ refuse rails" of the South Carolina railway, iiHiicli 
has been positively contradicted by our correspondent ^ Ql^^ in whose state- 
ments every confidence may be placed. 

There is quite enough ik the ^incendiary" spirit in both of these rivab 
fi^r the coal trade. If the capital of the railway be eight millions of doUais, 
dien will it require l,280/)00 tons, netting 50 c^ts per ton, to pay the mo- 
derate interest of 8 per cent The Schuylkill and other works will of coarse 
continue their contributions, and thus in order to make the Reading railway 
a sweesBful work the consumption must be doubled at once. 

The tolls on the Schuylkill canal are now 36 cents per ton, or 3 miUs 
per ton per mile ; the capital is about 3^ millions of dollars. To pay 8 per 
cent on this sum, will require about 700,000 tons of coal p«r annum, exchh 
sive of other sources of income. The Schuylkill canal carried last ymx 
447,068 tons of coal, and ^ Examiner" estimates ^ the coal buaness of the 
SchuylkiU field in 1844" at 800,000 tons. (p. 60). This is httle more tkm 
enongh fer the canal, and only two-thirds of the quantity required by the 
r«tiroad« 

The pamphlet of the Bahknore and C^o railroad company, poblishcd in 
tlus Journal, gives detailed estimates of the cost of transporting coal ; the 
aggregate of all expenses being very nearly 9^ miUs per ton per mile, ox- 
chsuve of interest They show that 1| cent per ton per mile will yield a 
&k profit 

Oil the other hand, << Examiner," (p. 51) makes the following estimals hi 
the Beading railway, per ton per mile, desoendiag^ including taking back 
the empty cars. 



Coal Trad4, m 

Locomotive power, ...... •499 

BAaiatenance of way, • - *662 

BSaiotenance of cftn, ...... '448 

BiliaceUaiieoos charges, . . • • • •200 

Total in cents, - • • 1*790 

This is very nearly twice the estimate of the Baltimore and Ohio com- 
pany, endorsed by iVb. La^obe. As time will shortly demonstrate which 
is the more reastmable view, further speculation is at this time useless, and 
we shall dismiss the subject after drawing attention to the following circum- 
stance. In 1841 the Schuylkill canal brought down 664,000 tons, in 1818 
only 447,058 tons which with the $220,016 tons per railroad, gives 670,078 
tons from the ^ Schuylkill field" for that year. The railway was not doing 
enough to have any influence on the trade till last &11, yet the receipts of the 
canal fell from 9676,000 in 1841 to t316,000 in 1842. The foil price 
might have been maintained till late in 1843, and it looks very much as if 
the canal company to prevent the completion of the railway had literally 
thrown away nearly half a million of dollars, which would have paid divi« 
deods £)r 1842 and 1843, and left the company in a better state to compete 
with the railway. Had those entrusted with the direction of these works 
been actuated by the proper spirit, there could have been no difficulty in 
making an arrangement which would have yielded a fair profit to both. 
However much the public may appear to gain from the sacrifices made to 
injure each other, it entertains no other feeling than contempt for those who 
thus squander large sums confided to them by others for the purpose of se- 
ctiring lair dividends from undertakings calculated to advance the prosperity 
of the country. 

In a late number, the statement of the Delaware and Hudson canal com* 
pany for 1842 was given, and we now give the statement of this flounrfiing 
work for 184a 
BUiUntfU of the hutiness of the Dslawart And Hudson Canal Co. for 1843. 

To eo«l on lumd, BUrch 1, 1843, S19l«091 GOiBt mIm of coaI, •eM,ffS 14 



Mininff coal, 107,642 93 

« Kailrowl trufporUtion and r«pun, 103^808 02 
** Freight of coal to Rondoat, 233^ 68 

** fXtSX r»p«ir» aad superintMidaiiee, 77,700 23 
** Labor and expfinsaa at Rondoat, 21,219 60 

** ftitaraat on State atock, 38^328 00 

** Intereat on company loan, 8^340 00 

*^ Benta,»alariea, cnrrent ezpenaea, eic.S3,987 33 
Balance, 196,701 74 



S930,202 93 
Ntir Todi, Mafeh 1, 18M. 



Canal and railroad tolla, 30,996 63 

^ Interest reeeived, SUSl 4t 

^ Coal on hand, 71/64 26 



•930;^ tS 
1 Bybaknee, sT96,701 74 



Hence it will be seen that the cost of transportatkm on the 108 milee of 
canal was 9233,837, or ^ mills per ton per mile, and the total cost from 
the mines, 126 miles, was 14^ mills per ton per mile. Deducting mining, 
interest, rents, etc., and the total charge may be taken at t2 80 per ton, or 
90222, or nearly %^ cents per ton per mile. The dividend amomits to 87| 
c€nts per ton, about 7 mills per ton per mile, or more than twice the greet 
charges of the Schuylkill canal I 

Lastly, it most be remembered that the railw^, though only 16 



ITI Dmlp on Raiirdoi Iron, 

loBg, does one fourth of the work. The coal is mined on the west side ni 



the mountains, and carried over the summit to the canal on the eastern «1 
so that though only one^ighth of the entire line, it has to bear the 
of the fight In fact this work could scarcely exist whhont die raiiwsj, 
though we believe that the Schuylkill canal is not equally dependent on that 
mode of transportation. 

Thehigh rates of transportation — as compared with Philadelphia ett^ 
mates— which coal afibrdsonthe works of the Delaware and Hodson caHl 
•company, show that that canal has peculiar advantages. The grand, tlie 
vital advantage is, that the work is complete in itself The company 01 
from the mines to the Hudson, and can now deliver coal at tide water 
that river as cheaply as it can be delivered in Philadelphia, if the 
JmttnaliB correct in stating that the average cost of coal delivered in tiia 
cars or boats at P^ttsville is, on an average, $2 25 per ton. We believe 
that no red-ash coal can be reached by any cheaper route than via the Dela- 
ware and Raritan canal, though the white-ash of the Wyoming field deli- 
vered on the Hudson at $8 50 per ton, yields 10 per cent to the Delaware 
aad Hodson canal company. Hence we conclude that no inconsiderable 
pAXt of the coal trade will be from the mines to the Hudson, though wt 
have no idea that the present trade of Philadelphia, or of the Delaware aad 
Hudson canal company, is to be diminished by new avenues skillfully ]»o- 
jected, and destined to accommodate the increasing demand, and not merely 
fiir the purpose of supplanting a useful flourishing work. 



Dtmr ON RAILROAD IRQM. 

The Pottsville Miners' Journal has a long article on the iron trade, in 
whieh the policy of keeping up the present duty of 425 per toa on railr«Ki 
iron ia warmly advocated. It is said that this article can be produced here 
for $55 per ton — but where ? Can it be delivered in New York or Boston 
for that price? It is too generally overlooked that railways are, in raaay 
instances, more important to the manu&cturer than any tariff The cost of 
transportation of the materials, ore, coaJ, lime and manu&ctured article^ is 
one of the grand items, and many works now abandoned would be in floor- 
ishing operation if they had a cheap communication, open throughom the 
year with the sea board. The immense capital required for the manufacture 
of railway iron, the uncertainty of the demand, and the very low profit k 
can afford under this branch of the iron trade the least desirable of all to the 
American iron master, as well as the very last in which he should engage. 
By means of railways establish the iron trade in all its most profitable 
branches, and then, when no other iron is imported, impose any duty on rail- 
road iron which may appear at that time judicious ; but do not now cripple 
the rising energies of this best friend of the former and roanufoeturer for Ae 
pnrpoee of indneing enterprising men to embark in the least profitable and 
most tmcertain branch of the trade, while such enormoos quantities of iron 
aie imported for die common purposes of life. 



The Screw PropeUtr — Stiam Namgatwn, V% 

THB 8CRBW FROFELLER — STEAH NAVIGATION. 

At the last meeting of the Liverpool Polytechnic society, the president, 
John Grantham, Esq., R C, in the course of his annual address, said, that 
finding he had but few observations to make on the state and prospects of 
the society — so even had been the tenor of its way through ail the changing 
aeenes of the times-^he should introduce to their notice a topic of public in- 
terest, suited to the character of their meetings ; the subject he alluded to was 
tke present state of steam navigation. After some introductory observations^ 
as to the failure of the science as a profitable mechanical speculation, he 
called their attention to the screw propeller, as a substitute for paddle wheeb 
»««n improvement which he had great hopes would do much to place steam 
navigation on a firmer foundation. Several short notices of the screw pro* 
peller had appeared in scientific publications, [See Mining Journal of the 
Mth October, for a detailed description, with diagram,] but they were very 
imperfect, and little could be gleaned from them. It had, however, been re* 
ferred to more satis&ctorily, in a paper written by Mr. Elijah Galloway, tl^ 
patentee of paddle wheels, in an appendix to Tredsfold's work on the steam 
engine. But the author had not formed a decided opinion on the question, 
and did not establish its superiority. The French claimed to be the original 
ittjreiitors of the screw propeller, and few would dispute with them the honor 
on this point — though they also claimed the steam engine, which was due to 
the EnglisL The lecturer here referred to a French paper detailing the 
performances of the French war steamer Napoleon^ which were certainly 
satisfactory ; and next noticed a number of instances in which the screw had 
been employed, even from the year 1699. It was also tried by different 
parties in 4743 and 1763. In 1892, the Doncaster transport, which hud 
been becalmed, was worked into harbor at Malta, at the rate of one and a 
baU mile per hour, by eight men at a spell. She went seven leagues with 
a screw, and the parties seemed to have contemplated every kind of propeller 
since patented by others. In 1825, the screw was applied to a vessel m the 
Thames. In 1828, a patent was taken out for a screw by Mr. Chas. Cum* 
nwrow. In 1832, M. Sauvage also applied it. In the same year, Mr. 
Woodcroft, of Manchester, took out his patent ; in 1836, Mr. Smith his ; 
and in 18^, Mr. Ericsson also obtained one. Cummerow's and Smith's 
were much alike. Mr. Grantham then explained the principle of the screw, 
or inclined plane, and its advantages over the paddle wheel, assuming for 
argument sake, that simply as a propeller, there was no preference to be 

fiven to either. He referred to cross sections of two vessels of the same 
imensions, one with the paddles, and the other with the screw ; also to loo* 
gitudinal sections of the same. By pointing to this, he clearly showed the 
several advantages of screw vessels. There were several kimfe of screw 
piepellers, but the principle was the same in all — an inclined plane turned 
round a spindle, or cylinaer. This he showed by wrapping a piece of paper 
im the form of a right angled triangle round a roller ; luad the h3rpotkenu8e; 
or slanting edge, of the paper, described the worm of the screw, whidi 
might be made of any pitch. And if a screw were made to revolve in a 
solid, by giving it one revolution, it would move forward or backward, a 
distance equal to the pitch. There might be several threads in the same 
screw, but although this constituted a difierence in form, the principle re- 
BMuned unaltered. Mr. Smith's first experiments were made with a single 
thread, or incline, wound roond an axis, making an entire revolution, iomI 
presenting to the eye, when looking in the direction of the axis, the form of 
a complete disk. Ericsson's and others consisted of a short portion of the 
sorewy with many thMads^ or JnclineSj in some eases i^paaxingto the eye, 



when placed in the direction of the axis, es a complete diair. [He here d^ 
acribed the number of bJadea on the screw, and how they -were fomid] 
Woodcroft, who obtained his patent in 1832, adopted a slightly difiereatfly» 
tern. Instead of the thread being uniform, and the incline the same ^ all 
points, he proposes an increasing pitch at the after end. His oliject wouM 
oe understood by considering a l&h's tail, more particolarly that of the eel 
In the evolutions made by its body and tail, they each continued to inereMs; 
and, consequently, the rapidity with which it struck the water increaeed akt| 
end compensated for the loss of efiect occasioned to the tail by the moum 
given to the water by the body. In like mann^, by giving this conataatlj 
increasing angle to the screw, the same result would follow. Thie he, Mr. 
Grantham, conceived to be a very beautiful modification of the otrigiiiai sciev 
propeller. The principle did not escape the attention of others ; and il wh 
to be regretted that it had not been tried earlier and made knoi^riu Hehai 
alluded to the plans of Messrs. Smith, Ericsson and Woodcrolt, to the fiat 
two as being best known, and because he believed the award of euperiorilj, 
was, by almost common consent, given to it. Mr. Smith was the originalor 
of a company that built the Archimedes — a vessel that circumnavigated Eng^ 
land, and performed other long voyages. She first drew pablic attentiiHi 19 
the subject. Great credit was due to that spirited company, and to Mr. Btaiik, 
for these experiments, which were conducted on a liberal scale; but this ims 
not the first vessel that had been propelled by a screw. Ericsson %iad pm- 
viously done much, and displayed great originality of thought The foot 
of his propeller, although not the subject of this patent, had never yet bees 
surpassed, and it required only the elongated pitch to make it the most cff> 
eient yet constructed. He, the lecturer, was influenced bv this opinkxi, whoi 
recently called upon to construct the small vessel called tne Liverpool Screm^ 
which had been at work on the Mersey. He had taken care not to infringi 
any patent .on the screw he adopted, and was surprised to find, on ioolds^ 
over the list, that these valuable plans have been overlooked. Several ex* 
periments had been made by Messrs. Brunei, Claxton and Guppy at Bristol, 
under the superintendance of the latter, upon various forms of screw in (is 
Archimedes. In these some curious facts were observed, and it was thei 
anggested that it was possible to propel a vessel faster by the screw, than the 
eerew itself would have gone, had it worked m a solid medhim. He at fint 
conceived that there was an error in the calculations, but subsequent cbB&t* 
vation induced him to believe it possible to obtain such a resole, and that all 
vessels having the screw in the dead wood, or run, have a tendency to |^ 
fittter than the theoretical calculation would lead us to expect — though if w 
tendency were increased, it would beat a loss of power. He accounted for it 
by the manner in which water fell into the vacancy left as the vessel passed 
onward A similar operation might be observed in watching the eddy fotm 
ed by the pier of a bridge, in which case the body was stationary, and ^ 
water oioved, but their relative positions were the same in both. The ccm- 
elusion, ther^ore, was, that though the relative effect b^ween the screw aid 
the vessel appeared to be favorable, yet that being obtained at a great sacr^ 
fice of power, such a result might arise from defects in the form of the f^ 
sel, and was, therefore, no good indication, and that the utmost efficiency 
would be obtained, when the speed of the screw was from one-fifteeirth t^ 
one-twentieth part greater than that of the vessel. The lecturer then noticid 
iome of the most remarkable screw veasels t^at had yet appeared, and t^ 
forma of the propellers employed, and considered the difficulties that opposed 
the general iotroductijn of the screw, and showed that some of the obje^id* 
to il wttegroundhwa Heahowed^bydiagnuni^tspovcapelaofequaiflsfl^ 



that where paddle wheel yeseels eoald -n^ easily have any beams over the 
aagine Voera, on the plaiie of the lower deck, ae the engine, etc., rofee to the 
deck above, beams might be introduced in screw vessels at that point, not 
only greatly strengthening the vessel where she most wanted it, but admit- 
ing of a clear range of saloons, or cabins, fore and aft, with little or no in- 
ter raption. 

A short, intereeting discussion took place, in the course of which the chair- 
man ably and conviiicingly replied to the questions propounded, on the sup- 
posed lateral pressure of the screw. — Mining Journal 

COST OF TRANSPORTATION ON RAILROADS. 

T^e cost of transportation on railways is the most important engineering 
topic at this time before the public. Hence every circumstance in any way 
elucidating the subject, even in a very small degree, is worthy of attention. 
In 1843, the freight on the Western railroad was equal to 60,360 tons carried 
156 miles, or 9,414,021 tons carried one mile, the average load being 47f 
tons per train, nett. The passenger trains ran 216,139 miles, the merchan- 
ikse trains 197,003 miles, miscellaneous trains 27,866, in all 441,608 miles. 
The total cost was9283,826 43, or 64}- cents per mile run. If we assume 
the cost of all the trains to be equal, this would give 1 -34 cents per ton per 
mile with tfalna averaging about half the power of the engines, and oY^rcom- 
iag grades of 84 tMt per mile, at an average velocity of 15 miles per hour. 
With a speed of 8 miles per hour, and grades of from 35 to 40 feet per mile, 
twice the load would be taken without any additional expense than the load- 
ing, unloading and wear of Can, say 3 mills per ton per mile, making the 
total cost 96 mills per ton'per mile, exclusive of renewal of track. If the en- 
gine can take 160 tons, all expenses including repairs and renewals would 
not exceed one cent per ton per mile, which is about the estimate of the Bal- 
timore and Ohio railroad company as given in our last number. As the 
cost of the freight trains is not given separately, we have assumed the cost to 
be equal. 

The receipts for merchandize were 9275,606 19, or $4 57 per ton, or 
90299, say 3 cents per ton per mile, and this ^< exceeded the entire expense 
of conductmg the business of the road'' The total amount paid fbr trans- 
portion on the Brie oanal is ealamated at irom 4^ to 5 millioat of doUart 
for carrying nearly 400,000 tons a distance of 363 miles. This gives v«ry 
j»fiarly 3 cents per ton (ol 2000 pounds) per mile. Again, the statement of 
the Delaware and Hiidson canal company gave 2J> oents per ton per mile 
as the amount received in 1843. Could the Western railrmd run with AiR 
trains at a low rate of speed, and be sure of 200,000 tons of freight per an- 
num, it does appear to us that it could carry quite as cheaply as any oanal 
in the State of New York, supposing both to yield not less than 8 per cent, 
on ^hr capital. Where dividends are passed by, as on the public, and^ we 
are sorry to say, on some of the private works of Penpsylvania, they can 
of course carry more cheaply than those who do not choose <' to werk bf 
nothing and find themselves." ... 
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Wa have m our office a Tory neat model of Heasra. Prmch and BsiiA 
Fig. 1. patent " Spark Arrester." In the accompn- 

nying wood cut, (fig. 1,) is a vertical aeetiam 
through the azia, in which P ia the ukA>- 
pipe, from which the Meam and the sparki 
paaa through (he " volutes" v, (figs. I and 2) 
into the chamber C, in the manner represenlei 
by the arrows. The centrifugal force g<Be> 
rated by the "volutea," forces the epaAM 
against the outer side of the chamber C, m 
which are numerous openings o, thnn^k 
which they fall down between the smoke- 
pipe and the outer casing. The steam escapes 
through the perforated plates d, which, fran 
their arrangement pregcnt a Tory Inrgv anr- 
face for that obiecL The peculiarities of itril 
arrangement are the application of the cento- 
fiigal force as above described, and the mode of increasing the snr&ce of the 
wir&«loth, or perforated sheets of metai, witfaonl increasing the diameter tt 
' Fig. 3. the pipe, by means of joining the rioga at 

their upper and lower edges alternately, m 
seen in fig. 1, d. 

It has been in use for some time on the 

Georgia, Philadelphia, Germantown and 

Norristown, Wilmington and Baltimore, lyi- 

ington and Ohio railways, and we have seen 

flattering testimonials from the niperinten- 

danta of all these works. The very beet 

workmanship is indispensable; and experi- 

I ence has shown that certain parts require the 

material to be of peculiar strength and quality. When in perfea order, it 

has been stated to us, that, in nmning in the night, there is scarcely ever a 

spark to be aeen. 

The cut gives only a general idea of the " modus operandi," and nume- 
rous views and sectiona would be neceesary to give a working plan. Messrr 
Fraich and Baird are established in Philadelphia. 

BAILWAT COMMUmCATION THKOUOR FnAHCE. 

We 6nd in the April number of the " London Polytecaic M'tgfiint aid 
Journal of Science," the following article in reUtioa to railways in Fiance, 
by William Bridges, 

On the37thof December, 1841, aAer two yean of legislative talk ia the 
Frooch chambera, in the course of which, sometimes the principle (^leariag 
everylhiog to private eoterprixe, ■ometunea the noceasj^ of govemnuu cod- 
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trftl and sopermkvii) sbmetinfies the advantages of both methods was insisted 
oo, discussed and negatived, the speech of the French king led France to 
expect that something would finally be done to put France, as respects rail- 
V9By cosiroanication, on a level with the rest of Europe. And it was full 
time ; ^Belf^ium had already completed 80 leagues ; Germany 180 ; England 
1400 miles ; France nothing. And even in April, 184^ it is stated in part 
IV of the cdmmercial tarifis and regulations, presented to the British par- 
liamont, that French railroad communication embraced a very bad line from 
St Etienne to Lyons, one from Paris to St Germain, and two from Paris to 
Versailles. In the royal speech referred to, several important lines were 
aamoanced as under consideration ; among others, a line connecting Paris 
-wkh Lille and Calais. It was fairly anticipated that such a line, forming a 
connectiog link not only between Paris and London, but also between Eng- 
land and Belgium by way of Lille, and by means of the Belgian railways, 
with the Rhine, would be most valuable to English interests ; while another 
proposed to Lyons would facilitate the overland passage to the east, as this 
one to Berlin and the north of Europe. 

A few months after the announcement by the king of the intention on the 
ptai of gofemment to bring in a measure for the encouragement of railway 
undertakings, a bill was submitted, and after some discussion became law on 
the 11th of June, 1842. By this law it was resolved to establish a national 
system of railways, to unite France with Belgium, England, Germany, the 
Mediterranean and Spain ; and to give a stimulus to internal traffic. The 
mode proposed to give effect to these objects was one unsuitable, perhaps, to 
the English commercial spirit, but rendered absolutely necessary in France, 
from the difficulties which had been experienced, and the fearful jobbing 
which had taken place In the prosecution of the few private railway specu- 
lations which had been already entered into. The French government, see- 
ing that hkherto a few great millionaires had engrossed every undertaking 
oCthis character, undertook now to provide the land, and execute all the 
earth works, Umneis, bridges, etc. ; the portion left to private enterprize be- 
ing less precarious, extending only to the laying on of the ballast, the for- 
mation of the permanent way, with the supply of locomotive power, car- 
riages and material for working. The valuation of all lands for which 
compensation was required was to be left to a jury ; a most wise regulation, 
and one which this country would do well to imitate. One-third of this com- 
pensation was to be borne by th^ State, the remainder by the departments 
asd parishes whose interests were afifected by the line. 

Under this law a very important line has been completed to Rouen, and 
is now in further progress towards Havre ; so that we may speedily expect 
to be put within a twelve hours' journey to Paris, We perceive now that 
an extension of the line eastward is in contemplation, to the very banks of 
the Rhine, to connect London, Havre, Paris and Strasburg ; and as the last 
of these cities forming the terminus of a direct line across the richest and 
nMSt ifidttstrious districts of France, is also the intended point of convergence 
for all the national railroads of Germany, the national and international 
benefits of such a line can hardly be over estimated. The distance from 
Urnvn to Paris is 144 miles, from Paris to Strasburg 286 miles, almost ex- 
actly double ; the aggregate len^h of the journey is therefore 430 miles, 
one railway howf further than from London to Edinburgh. To traverse 
this route imder present means of intercommunication, to transport the wines 
aad grain and innumerable herds of La Brie and the Moselle, or the pro- 
duce of the growing fiictories of Alsace, the continental Lancashire, between 
and among ikne various towns and cities of Paris and Strasburg, Chateau 
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Thierry, Nanor and the Talleys of the Mame and the Bavamik ia ft iPD ih^ 
which, to the Englishman, accustomed to the comfort and ezpedilMm of hii 
Great Westerns and Midland Counties, and other railway facilkieB, would be 
appalling enough, considering that the actual traffic extends to upwards «f 
100,000 French tons per annum, and an aggregate of 200^)00 paaaeogw 
Tia Strasburg to and from the Germanic provinces. 

The country, commencing at the Strasburg end of this ffreat ^ ihoroi^ 
fiure,'' is the continental United States— the provinces of Zollverein, cootani- 
ing nearly 30,000,000 of inhabitants, and nearly 200,000 square miles of 
fenile territory. The high duties of that league — or rather its Tezadoiis sad 
unequal duties — that on cotton alone varying from 3 to 120 per ceDt on tka 
value, being levied on the same principle as that upon tea in Enghmd, &toi^ 
ing the rich at the expense of the poorer classes, taken in coDJunction with 
our restrictive commercial policy, have had the effect of unduly divwrtsig 
capital in an agricultural country to commercial and manufiicturiiig emsv* 
prize ; the &ctories of Baden, now 900 in number, more than douUed kk 
the course of seven or eight years, while the Saion spinning establiaboBeBii 
and stockmg frames advanced more rapidly in three years towarda 18iO^ 
than in thirty years previous. Seeing that England now sends lOQ^OW 
cwts. of cotton wool to this wool growing country, we may be ooavmoei 
that there is something ^ rotten in the State of Denmark," which, perhaps;, 
is to be corrected more by such fiicilitation of social intercourse as we bm 
discuss, than by a modification of our tariffs. At the Leipsic fiur, at leMl| 
we know that the market is inundated with smuggled EInglmh manufiMtureB. 
A new fiicility to smuggling will lead to such measures of policy as will 
substitute honest and open national traffic for contraband dealmg. Ii ia is 
this manner that the nealthy interchange of the agricultural products of 
France and Grermany and the manufactures of England will alone be xe> 
stored ; or if it is now too late to look to the German States for a market for 
our cottons and calicos, let us even, if we can transport nothing obe, be glad 
to find a ready and ever open conveyance for our machinery to supply die 
looms of Alsace, and the spinning establishments of Prussia. 

SHIP OAMAL. 

Through the politeness of CoL Abort, of the bureau of topognq>hical en- 
gineers, Washington, who will please accept our thanks, we have received 
several reports ; and, among others, one in relation to the cmistmction of a 
ship canal around the falls of St Mary, in Michigan, which we give entire, 
except the map. 

Report of the secretary of trar, tommunictUing am esHvuUe of ike eoti ef 
constructing a ship canal round the falls of St. Mary. 

War Department. Jan, 4, I84C 
Sir : In pursuance of the resolution of the Senate passed on the 27th sit, 
I transmit, herewith, a report from the bureau of topographical eogiaeers, 
with ap estimate of the cost of connecting lakes Huron and Superior by 
means of a canal round the fidls of St. Mary, adapted to savigation bf steaai 
yessels. 

As the resolution calk for any estimates of the cost of this vrork in the 
possession of the department, the colonel of the corps of topographical m^ 

Seers has given the plan and estimate of Mr. Aimy, made m 1837, for the 
cription of canal therein contemplated. But, deemisg the lesokitieii Is 
look to a canal of larger dimensions, he has added his own plaa sod I 
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m cwaal ^adupted to naTigation bjr steam vessels " based on (he best in* 
omaticm which he could obtain in relation to the subject 

Very respectfully, your obedient servant, 

J. M. PORTEE. 

Hon. W. P. Manoum, PresideiU of the Stnatt, 

Bureau of Topographical Engineers. 

Washington, Jan. 3, 1844.' 

Sir : In obedience to your direction, I have the honor to submit an esti- 
mate for a canal, '^connecting lake Huron and lake Superior, adapted to na- 
vigation by steam vessels,*' called for by a resolution of the Senate of the 
fSTih instant 

As there has never been a survey of that locality for such a purpose by 
this office, I am without those elements for an estimate upon which the office 
usaally relies. 

In the absence of such information, resort has been had to a survey made 
by Mr. J. Almy, in 1837. Mr. Almy was an engineer in the employ of the 
State of Michigan. Also, in anticipation that information of the kind now 
called for would probably be required during the present session, a letter was 
addressed to Capt Johnston, at Fort Brady, in July last, proposing certain 
queries having reference to this canal, which he was desired to have inves- 
tigated and answered. His answer of last September is hereto annexed, to- 
gether with the information asked for, which was collected with much care 
by Lieut Handy, of the 5th infantry. 

This information, together with tne survey of Mr. Almy, will enable me 
to submit an estimate upon which reliance may be placed. 

Mr. Alm/s survey, report and estimate are hereto annexed. His estimate 
aniounts to 8112,544, which would probably be sufficient for the construc- 
tion of a canal of the kind and dimensions contemplated in his report 

But the resolution of the Senate contemplates a canal '* adapted to baviga- 

tioQ by steam vessels." A canal for such a purpose involves considerations 

that will much enhance the cost beyond the estimate of Mr. Almy. The 

govemqient steamer, Michigan is 167 feet long. 47 feti wide, draws 8 feet 

water, and is of 600 tons burden. Freight vessels of these dimensions would 

draw more water, as they are generally more heavily laden ; and, from the 

beet information I have been able to collect, a draught often feet is the least 

which can with safety be adopted for the largest class of lake steamers. Nor 

caa less than two feet of water below the bottom of the boat be adopted for 

the canal. These dimensions give data for the size of the canal and of the 

locks, viz : for the canal, 100 feet wide and 12 feet deep ; for the locks, 200 

feet long and 50 feet wide. 

The difference of level (according to the survey) between lake Superior 
and lake Huron is about 21 feet, which is suppos^ to divide into three lifts. 
The locks should be collected together at the lower end, in steps, without in- 
tirvening basins, as exhibited in red lines upon the plan, and should be in 
double sets ; one set for the ascending and one for the descending trade. The 
towiog path to be three feet above the water line, and where this path is 
upon the embankment it should be twelve feet wide ; the berm upon the op- 
posite side to be six feet wide ; the canal to be without lateral slope, but to 
kave the same width, except as to batter of side walls, at bottom as at the 
water surface ; the sides of the caoal to be maintained or reveted with dry 
stone walls. The dry masonry of these walls to be three feet wide at top, 
and five feet wide at bottom ; but where the excavation exhibits a sufficiently 
firai rock facing, these dimensions may be reduced. The exMnaion of the 
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work ioto Jake Soperior will have to be about 80O feet, before a 
depth is obtained, and there will probably have to be some excavation 
water at the lower end of the canal, although the profile of Mr. Almy doa 
not exhibit its necessity. 

The total length of the canal line from water to water, exclasf re of tk 
extension of work into the lake, is about 4,400 feet, throughout a pait a 
which an embankment will have to be raised, as exhibited in the profile, i 

Sier to protect the entrance, of the canal, supplied with belaying posts, wiL 
ave to be extended for about 800 feet into lake Superior, upon the southen 
side of the canal. 

As lake Superior has, from various causes, a difference in its level of abotf 
four feet, it will be necessary to construct a guard lock at the juncticn of the 
canal with that lake ; and, also, in order that the water may be occasionallj 
shut ofi for purposes of cleanincf and repairing the canal And in cosm- 
quence of variations of level in tne water below the falls, the last set of lodb 
in the series at the lower end of the canal may have in their construction to 
embrace the considerations due to lift and guard locks. 

The prices for the excavation are taken from Mr. Almy's estimate ; thosp 
for the embankment and dry walling fj om data in this office ; those for tBf 
locks from a report of Capt Williams for a canal to overcome the fells it 
Niagara, as it is not supposed that works of this kind can be done for less ai 
St Mary's than at Niagara. 

The difl'erence between the estimates (that of Mr. Almy and that now snb- 
mitted) arises principally from difierenccs of dimensions in the two plan, 
and from those considerations which belong to a canal adapted to steam na- 
vigation, and to the active trade which the canal will have to accomroodaie 

In works of this kind we should avoid the mistake committed at Looi^ 
▼ille, which already, in the judgment of so many, renders the con^ructioo 
of a second canal at that locality necessary. 

The cost of constructing this canal would be very much reduced if the U. 
States troops were employed upon it. A detachment of about five hundred 
men would accomplish the object by the usual roster details, and the diie- 
rence of cost would be in the difference between the usual price of labor, 
and the allowance of 16 cents per day to the soldier when so employed 
The employment of the army upon such works, in times of peace, is cus- 
tomary with all other nations, and I can see no sound objection to the adop- 
tion of the practice in our service. Such occupation is no injury to the dis- 
cipline, while it preserves the bodily health and mental vigor of the meo, 
and increases their efficiency and usefulness for their ordinary duties. These 
considerations are, however, not involved in the estimate. 

ESTIMATE. 

GoAid lock at lake Sujwrior, ... $27,897 00 

For cutting 18,500 cabic yaids of rock under water^ at SI 50 per yard, *27,750 09 

For cutting 89,920 cubic yards of rock, at $1 per yard, - 89,920 00 
For excavating 8,647 cubic yards of sandy loam and vegetable mould on top 

of the rock, at 20 cento per yard, . . - 1^789 # 

Da do. 113,607 c. yds. loam, gravel, vegetable mould, etc., at 25 cts. per yd., 28,401 % 

For embanking 15,600 cubic yams, at 12 cento per yard, - 1,872 00 
For 11,555 cubic yards of dry masonry wall, at $2 per yard, - * 23,110 00 

For three double locks, at $66,715 each, - - - 200,145 60 

For a pier 800 feet long and 13 ftet wide, - - - 12,000 00 

Gootiiigenciee, 10 per cent., . - - . 41^ 51 

Total, ..... 454,10706 

Respectfully submitted by, sir, your ob't serv^ J. J. Absbt, 

CoL Carps Topograpkictd Engiimrs. 
WxUL J. SI Poster, 8$crttary of War. 
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Fort Brady, Michigan, Sept. 29, 1843. 
Sib. : I have the honor to enclose, herewith, answers to youi quetica of 
laly aSth. 

The necessary examinations have been made by Lieutenant Handy, 6l]i 
iufontry. 

Aa mr as I can judge, having' been over part of the ground, and from re- 
poTta of others, I think he is as correct as he assumes to be; wanting^, as he 
mentions, instruments necessary to exactness. 

Permit me to add, that Lieut Handy, besides willingly undertaking this 
duty, has, 1 think, shown both diligence and skill in the performance of it 
I am, sir, with respect, your obedient servant A. Johnston, 

Caft hth Infantry, commanding Fort Brady. 
CroL Abert, Chief Topographical Engineer, Wathington. 

Fort Brady, Michigan, Sept. 8, 1843. 
Sib : In conformity with instructions contained in your letter of July 26th, 
requesting information in reference to the practicability of a canal route in 
the vicinity of the Saut de Ste. Marie, Michigan, I have the honor to lay 
before you the result of my observations, having been detailed for this duty 
by Capt Johnston, commanding Fort Brady. You desire to know, 
1st. " What kind of soil does the projected canal pass over 7" 
From the upper or western extremity of the canal line to the mill race, 
{a distance equal to about half of its length,) the soil consists of vegetable 
moald, underlaid by a bed of red sandstone rock, of a very soft nature, and 
TSTV thinly stratified — the strata, in many instances, not exceeding an inch 
in tnickneBB. The adhesion between the strata, in many places along the 
canal line, is so slight that they can be easily removed with the hand. From 
the mill race to the lower or eastern extremity of the line, the soil consists 
generally of sand and loam, interspersed with boulders of granite, gneiss, etc, 
varying in size from two to four feet diameter. Most of these boulders are 
of a very good material for building, and would be serviceable in the con- 
struction of locks, etc. In many places along the line, the soil is of a very 
permeable nature, So much so, that upon breaking ground, the water makes 
rapidly. 

2d. " Is the rock near the surbce, or what distance from the surface, ge- 
nerally, in the extent of the line 7" 

The average depth of the rock below the surbce, for the distance above 
meotioned, is about one foot In some places, it is only six inches ; in others, 
more than five feet below it — the strata dipping in a direction parallel to the 
line of the canaL 

31 " What is the depth of the water near the shore, at each end of the 
eanal line, and what distance from the shore before a depth of fifteen feet is 
attained?" 

The average depth of water at 
iboat 60 feel from the shore, is ! 
feet The shortest distance from 
taiaed, is f& yards. At the uppe: 
is from 2} to 4 feet To attam a 
m yards from the shore, in a lii 
with the canal line. Following 
ceasary to proceed up the liver s< 
be attained, for the water conlino' 
for a very considerable distance a 
it ti ntcessary to proceed out som 
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the lino of the shore to strike the channel. Upon reachmg the channel, ik 
water suddenly deepens to several fathoms ; the bed of the river, ai %hm ftm 
sloping ofi* very abruptly, at an angle of about 30 degrees. 

5tlL '' Is the bottom at both ends mud or rock 1" 

The bottom at the lower end of the line consists generally of sand, vmia- 
laid by a stratum of hard clay, with here and there a bed of fwndstoae wod 
of trifling extent 

At the upper end the bottom consists of an extended bed of sandstone rsck 
being a continuation of the bed before described as underlaying the canal iiK 
for about half of its extent This rock extends to a distance of several jna* 
dred feet from the shore, and is overlaid by a stratum of sand, avermgia^ 
about one foot and a half in thickness. 

6th. ^' Are there any shoal places below Fort Brady sufficient to obsDnc 
first class lake steamers, in a passage up to near the lower end of the canal f 

About 20 miles below Fort Brady, at a widening of the river knowa as 
lake George, there is a bar of very hard clay, underlaid by a substance r* 
sembling quicksapd in its properties. As this bar extends completely acna 
the lake, all vessels navigating the river are compelled to pass over k. Tk 
depth of water upon it is very variable ; sometimes exceeding nine iect, tai 
sometimes, though rarely, not exceeding six. The average depth may be 
laid down at seven feet It has frequently been crossed by the largest das 
of steamers at present navigatins^ the lakes. This is the only obstruction of 
importance between Fort Brady and the mouth of the river, though tbf 
channel is very winding, rendermg the navigation rather intricate. 

It would perhaps be as well to state that the water in the St. Mary's river 
is much higher at some seasons than at others ; and it is at present higher. 
by upwards of two feet, than it has been for some years past In ascertain- 
ing the distance to which it is necessary to so from each end of the canal 
for a depth of fifteen feet, I have therefore made some allowance for this oo* 
tisual rise of the water. 

I would also remark, that owing to a want of proper instruments, my ob- 
servations, respecting distances, etc, are not made with that accuracy with 
which I should otherwise have been enabled to make them ; but I trust thej 
will prove sufficiently accurate for all practical purposes. 

I have the honor to be, very respct'y, your ob't serVt, J. O. Hakdt, 

Brevet 2d Lieut, bth Infantry. 

Q6L J. J. Abert, Chief of the Topographical Bureau, 

Septtmber^ 1837. 

Sir : In pursuance of my appointment from you as engineer, and in paf- 
suance of an act of the legislature, I have the honor to transmit, herewith, 
the survey and estimate of the expense of constructing a ship canal around 
Ae falls of St Mary ; also, maps and profiles showing the location of the 
proposed line of canal, together with the depth, quantity and quality of die 
excavation. 

Having had the honor of being one of a special committee to whom wv 
submitted for consideration, at the last session of the legislature, the prqject 
of uniting the water of lake Superior with lake Huron by a ship canal, and 
having been also identified with all the subsequent proceedings as the fi;i^ 
and advocate of the proposed work, yet I hope that neither of these circum- 
stances has had any mfiuence with me in making up and presenting anojEe 
fiivorable report than is warranted from a careful survey and examination 4)f 
the proposed line of communication. 

t do not deem it necessary, before entering into a topograpjbical dettfjg^ 



>f the country in the immediate vicinity of the proposed improyement, al- 
:hough it might not bo out of place, neither is tnere required at the hands 
of the engineer, any speculations or statements in regard to what would be 
di# efitTct on commercial operations by removing the barrier to navigation 
bet^^een lakes Huron and Superior. 

If, however, any information on this subject shonld be deemed indispensa- 
ble, there are sources from which, I apprehend, the most convincing and sa^ 
ti8&etory evidence can be obtained of the importance and utility of the work 
in que^ion. 

By reference to the map and profile of the canal proposed, it will be per^ 
ceived that no difficulties of a serious nature interpose or are to be appre- 
hended in the event of its construction. Even that portion of the line where 
rock is indicated will not, owing to its peculiar quality and position, require 
blasting. 

The total length of the proposed canal, from the deep water at the head 
of the falls to its termination at the foot, is 4,560 feet ; ana the portion which 
may be estimated the most difficult and expensive to excavate, embraces a 
distance of about 700 feet, from tne head of the canal to the deep water in 
the river ; yet, in the excavation of this part of the work, no very extraordi- 
nary expense will be involved. 

As the project under contemplation comprehends a ship canal, it becomes 
necessary to define the capacity and dimensions and proportions of both ca- 
nal and locks, as I believe will accommodate the larger class of sail vesself 
n9w used on any of our lakes, and for whose accommodation and use I make 
no doubt this work was originally designed and projected. I would, bow* 
eTCT, remark that the only part of the work where the expense would be in- 
eieased by constructing the same to accommodate the largest class of steam- 
boo^, will consist in the increased magnitude of the locks, which, on inves- 
tigatipn, will be found no small item. . 

The dimensions of the canal and locks, and upon which the dimension! 
have been based, are as follows : all that portion of the line where the pro* 
file indicates rock, I propose to execute by a cut affording a width of 75 feel 
on the surface of the water, with 10 feet depth, giving the side a slope corres* 
pondinc; to a bottom of 50 feet The residue of the canal, not occupied by 
the locks, will have a width on the surfeee of the water of 100 feet 

To the locks I propose to give the following dimensions and proportiont| 
w: 100 feet in the clear for length, and 33 feet for width ; and as the whole 
amount of fell to be overcome by lockage is 18 feet, I have deemed it pm- 
ieot, on the ground of avoiding great hydraulic pressure on the side mll^ 
and gates, to divide the same into three Ims of six feet each. 

la regard to the facilities afforded for the construction of such parts of tht 
works as may require the use of stone, I would remark that nature seems 
W bate lefl no room for complaint The sor&ce of the ground immediately 
on a Hne with the proposed work, and where it becomes necessary to locate 
Ae locks, is covered with large detached masses of ^n^anite, oi sufficient 
flispitude for lock stone. And we shall duly appreciate the advanti^ei 
and conveniences of having this material so near at hand, when we take into 
eoDsideration the great expense of fitting and transporting this indispensable 
anielfl, so necessary for the permanent and durable construction of such 
wofki) fwok quarries remote trom the place where the same is requijc^ to 
bsQsed. 

With these remarks. I submit the fbflenfing eMittnfe irf eq)ense of eon- 
Unniig ihft nid canal : 
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Excavating 8,750 cubic yards of rock under water, between 
station No. 1, and deep water in river, (see profile) being 
a distance of about 700 feet, at $1 50 per yard, • 

(This rock is red sandstone, lying in strata from two to four 
inches thick, easily senarated.) 

Excavating 23,709 cubic yards of rock of the same quality 
as above, embracing a distance of 1,900 feet, from station 
No. 1 to 13. (see profile) at fl per yard, - . - 

Excavating 8,580 cubic yards of earth, consisting of sandy 
lime and muck on the top of the rocks, between stations 
Na 1 and 13, at 20 cents, .... 

Excavating 28,802 cubic yards, consisting of loam, gravel 
and muck, from station No. 13 to 29, at 25 cents, • 

Excavating 21,442 cubic yards of excavation for locks, (qual- 
ity of earth, as above,) at 25 cents, ... 



•13,11 



1,717 » 



•51,112 » 



ESTIMATE FOR LOCKB. 



Lock No. 1. 
1,333 ytiida of stone masonry, in 

water cement, at $6 50, 
66 feet of quarry stone at $8, 
GhUes and iron, 

Foundation for locks, sills, etc., 
3000 yds. embankment, at 25 cts., 
Ooang stone and incid(Bntal work, 



(See map and profile lor its kicatioD.} 

Lock No. 3. 
1,322 c. yds. of stone masonry in 

water cement, at $5 50, 
76 ft quarry stone, at ^ per ft^ 
Grates and iron. 

Foundation for locks, sills, etc., 
Copinc stone, etc, 
200 y& of stone masoniy, winfr 

walls, etc^ «t $5 50, 
Estimated expense of coffer dam 

and pumping out pit, 
Contingencies, 



67,27100 

544 00 

1,500 00 

1,200 00 

750 00 

800 00 

1,200 00 



$13,265 00 



Lock No. S. 
1,322 c. yds. of stone masonry, in 

water cement, at S5 50, $7,271 00 

06 feet of auarry stone, at $6, 544 00 

Qates and iron, 1,500 00 

Fonnd&tkm for locks, mities, etc., 1,200 OOjCost of rock and euth eicava- 
3000 c. yds. embankment, at 25 cU., 750 00 



Coping stone, etc., 
Ihnapmg and keeping lock pit 
free firom water. 



•7;wiii 



1,500« 

i;900<» 



M00« 

1,500 « 
1,397 gl 



RECAPITULATION. 



800 00 

1,500 00 
1,350 00 

14,915 OOt 



tum. 
Cost of lock No. 1, 
Cost of lock No. 2, 
CostoflockNo. 3, 
Contingonoies, 



51,11^ 80 
13,265 00 
14,915 00 
15,316 « 
9,3?0 00 

101,044 80 



In order to include every possible item of expense, I have thought proper 
to add a further estimate for a pier and guard gate at the head of the canal 
although I do not deem them absolutely necessary, and which are estimated 
as fbllows : 



Layini^ down and filUng 700 IbeC of fier, 
Qiuunffl 



g»t«, 



- " - %^m 

This amount, added to the above, will make the sum total of $112,544 Ml 
as the cost of constructing the proposed canal 

The above is respectfully submitted by your obedient servant, 

J. Almt, Ctva Enginm. . 
His Excellency Stevens T. Mason, 

C^emor of ih^ SUsU of MieAtgan. 
Tme copy: A. Canfibld, Cofi, Top. Bmgmmt 
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RAILROAD RBOEIPTS. 

We Bnd in the Journal of Commerce the following comparative statement 
»f the receipts for four months on the Utica and Schenectady, Syracuse and 
Jtica, and New York and Erie railroads. The result is highly satisfactory 
— ahowkig'y as it does, the regular and certain increase of business, and, of 
MMinie, the extension of the railroad sjrstem. 

8TBACU8E AND UTICA RAILROAD. 

CooftpantiTe leceipto fbr firar months. 

1843. 1844b 

January, $4,910 43 S5,l69 39 

Febraaiy. 4.093 05 5,259 50 

Maich, 4,203 64 7,384 83 



RBW TOBIC AND ERIE RAILROAD. 

The •ftrnincB on thk road during the HKnith 
^f April, 1844, were 

Prom freight, $6,612 77 

Prom milk, 2,166 87 

EVoBfl pftsseBgeTB and mail, 5,075 41 



$13,855 05 

The ^umngs for theeame period 
kuit veajr, unoe when the road 
has been extended seven uRles, 
were, 8,946 €Q 



4,908 43 



Ai^, 10,166 77 19,372 99 

$23,373 87 $37,186 71 

DTICA AND 8CHSNBCTADT. 

January to May, 1843, $46,106 47 

do. do. 1844, 59,763 83 

Gain of $13,655 36 



BUSCELLANEOVS NOTICES. 

Large quantities of up-freight remained at Alhany early in May waiting 
for boats, though hy the end of the month they will scarcely be half em- 
ployed. The iate opening of the Erie canal is becoming every year more 
injurious to the State and city, and the branches of Philadelphia forwarding 
houses are consequently yery numerous hera It is scarcely necessary to 
say that this difficulty cannot be in any way affected by the enlargement — 
it is the want of boats, not of capacity of canal, which keeps these goods 
back, and if larger boat^ were used, there wonld of course be fewer of them. 
The spring trade — if free — would commence early in March ; now it is de- 
laved to the end of April, via the Erie canal, all the early freight going via 
Philadelphia, when its destination can be reached by that route, the addition- 
al cost of transportation being a small item on merchandize. 

The legislature of N. York has at last granted permission to the people 
to transport freight on the railways between Albany and Buffalo during 
the suspension of navigation on the Erie canal, but paying canal tolls. By 
this ingenious arrangement the public will receive the smallest accommoda- 
tion with the highest charges, and the railway companies can expect but a 
trifling return from the large additional capital invested, and the greatly in- 
creased incidental expenses. If the companies will only unite to give the 

brmers the greatest facilities, and be well prepared to get hold of as much 
QMtchandize as possible before the opening of the canal, the result can be 
asttber distant nor doubtful 

The Tonawanda railroad company are about Rebuilding their road. In 
MS7 one of our correspondents undertook to demonstrate that the construe- 
tion of this road was such as to give the least possible strength with a given 
quantity of material The projector, in answer, attempted to show that the 
eSect was a maximum, and the communication was accompanied by draw- 
ings which placed the new mode-4he <<bloc]c" system— fidrly before the 
t^idezs of the Journal. 



MI6 dlfittfil09tccii t 

DR. FRANKLIN <»C BlfOINEBRlNO. — AugUStj lT72k 

'^I am glad my canal papers were agreeable to you. If any uroik of Ik 
kind is set on foot in America, I think it would be saving money to C Dgnp. 
by a handsome salary, an engineer from here, who has been acrcustomei. 
such business. The many canals on foot here, under different great 
are daily raising a number of pupils in the art, some of w^bom 
employment hereafler ; and a single mistake through ineraerieoce, m siA 
important works, may cost much more than the expense of salary to an ft 
genious young man already well acquainted with both principles and par 
tice. This the Irish have learnt at a. dear rate, in the first attempt of tfas 
^reat canal, and now are endeavoring to get Smeaton to come and recLi 
their errors. With regard to your question, whether it is best to make Aa 
Schuylkill a part of the navigation to the back country, or whether the di^ 
culty of that river, subject to all the inconveniences of floods, ice, eie^ wA 
not be greater than the expense of digging, locks, etc., I can only say, tfe 
here they look on the constant practicability of a navigation, Blio^iwiDg ham 
to pass and repass at all times and season , without hindrance, to be a pda 
oi the greatest importance ; and, therefore, they seldom, or never, use a im 
where it can be avoided. liocks in rivers are subject to many more aca- 
dents than those in still water canals ; and the carrying away a few locks 
by freshets, or ice, not only creates a great expense, but interrupts buaaiai 
for a long time, till repairs are made, which may soon be destroyed agaa 
and thus the carrying on a course of business, by such a navigation^ be dit- 
couraged, as subject to frequent interruptions ; the toll, too, must be hi^ 
to pay for such repairs. Rivers are ungovernable things, especially in hi% 
countries ; canals are quiet, and very manageable : therefore they aie oiei 
carried on here by the sides of rivers, only on ground above the reach ^ 
floods, no other use being made of the rivers than to supply, occaaioiiallji 
th« waste of water in the canals." 

Very serious riots occorred in Montreal, owing to the canal laborers ft- 
king possession of the polls. We regret these occurrences, as they in s(m 
degree throw odium on public works in general At the same tinoe, htv- 
ever, it is proper to state that they were engaged on government works^ tbit 
Aey turned ont to support the projectors of these works, and succeeded. AB 
Have been since ** discharged," and — re-engaged^ with few exceptions. ThtJ 
ate of course ready fbr the next election. It is difficult to speak of socii 
atrocious occurences in a Journal devoted to the advancement of civil engi- 
neering, thottgh nothing can be more hostile to the cause to which our k- 
* bott are devoted. 

The Jjouismtle^ Cincinnati aatd Charleston railroad company statS) ^ 
their report of S9th November, 1843, that in consequenceof a dinuniiti«iiD 
charges, '' the quantity transported within the sanoe pctiod has been qvadm- 
pled, and, in some instances, teafokL," 

" Under the new reduced rates, bricks, lomber, wood, aad evsn cod and ioe, widi wt0^ 
of the articles of domestic produce, hitherto prohibited under the higher rates chvved, ut 
\wmmi% iioportant itams oa the freight lists ; and pranisiB, in the fiittiro, to gresttj tof 
ment the profits on the road." 

They have added to their stock "three of Baldwin and Whitney's new imfjfovedfli 
ttAueA eonneofeed enghoss. These losomoU^ thus 6t, have fulfilhcd their prombe, not 
oaly in the ^^reoter power exerted, but in the fiiaUtj, with whicb the(f pi* the cofvca; mi 
the little injuiy, compared wi£h engines of the smallest class, they inflict on UiennL 
Those in powcssion or our company though of a weight not exceeding 11 1-4 UmMf hkn 
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hBy eqati to tbe traxi8|x>rtatiott of lOOO bales of cotton ; and on an emerm- 
ritb ilie e^ht wheel platform can componng their train, each mif^t be made to Eanl 
12 to 1500 bales of cotton." 

They point out also the vast advantages which would result from a con- 
nection with the (Georgia railroad, realizing all that was anticipated, and ht 
more than could have resulted from the route to Cincinnati, and that, too, 
iirith a comparatively small expenditure. They state one — to a friend of 
Tail ways— distressing fact 

*' The most impowng obatEwctiona are still at our own door, in the interval between our 
depot on the neck, and the wharves in Charleston, and in the expense of the draj channB 
tpmxk one to the other, amoantinff, in many instances, to 40 per cent, on the railroad firei^t, 
on the entire distance torn Chaneston to Handlnug, and to Colambia !" 

The B€diimors amd SusquBkanna railroad company, in their report of 

Decemher, 1843, refer to new cars invented and patented hy their machinist, 

Mr. J. MillhoUand. 

*' Etuch of these cars has six wheels, weighs in all about 8500 lbs., and will cany 1^060 
to 14000 lbs. of most descriptions of produce, the full load of an ordinaiy eight wheeled 
ear. Their cost» Averaging less than $450 each, is considerably below that of can of equal 
quality with eight wheels. 

*' During the year, a purchase was made fit>m the patentees, of the right to use whtft ap- 
peam to be the most effectual invention which has yet been nude, for preventing fires firom 
the eacafie oC apv^s fimn the jbooomotiveB." * * "It has now been used for two yean 
arMJ a half, ana since its adoption no instance has occurred, of fire being coomiunicatad bjT 
flpafks firom the locomotives of the company. The cost of this purchase was $2000." 

The name of the inventor is not given. Wood is the fuel used on this 
load. They complain of the lace period at which the caoak of Pennsyl- 
vania open : what would they say fk the Erie canal % 

" It is to be remarked that the Pittsburg trade over this route was not so giwatiM it 
W€fuki otherwise have been, in consequence of the unusual length of time dunng which 
the Pennsylvania canals were closed last winter by the ice. In the year 1841, they werft 
not closed until the 20th of December, and were opened on the 7Ui of March following, 
rtUlh in the ensuing fiUl they were closed on the ^h of November, 1842, and were not 
e|)|Bned until the 7th of April last. There is good raaaoa lor believing that a considerable 
amount of produce and merchandize was in consequence diverted from this to other rdi|itea»^ 

A route has been surveyed for a " Northern RaUroatC^ from Gonooidio 
Lebanon, N.H., and a report made by Mr. T. J. Carter, engineer, who es* 
timates the cost for a single track at $20,000 per mile, with heavy, rail, cars, 
engiaes, etc. The distance is 70 miles ; 2545 miles are level ; 15*75 miles 
are on gradients of 52*80 feet per mile ; the renmining distance consists of 
^rt planes of from 4 to 47 feet per mile. A good map and profile accom* 
pany and illustrate the report 

Hunt's Merchant's Magazine, for May, contains a paper, by W. Beach 
Lawrence, Esq., of this city, on the Croton Aqueduct He regrets the de* 
paTture from the plan of Major Douglass ''in crossing the Harlem river and 
Manhattan valley, both of which alterations detract greatly from the mag* 
nificence, if not from the utility of the work," (p. 437.) Mr. Lawrence ap- 
pears to have overlooked the late '' dam," which a frequent contributor to 
our pages has denounced in no measured terms. The dam has been rebuild 
■id has fooF times the capacity of the old dam. To the great cost of con* 
Stmction must be added the damages caused by its giving way, to the amount 
irf>«b«iil#l#O^OOa 
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The following remarks oi Mr. Lawrence apply with §Me& to oalj in 
BmAy of our great public works : 

" Unfortunately, owing to coUiaionfl between the chief engineer and tlie comnBHiaBiB 
to whom, according to t£a system prevalent in this country, the t jup e riiarend cpce «f tkt 
work was confided, and who, na is ordinarily the case, whether the enierpfize m of *f^ 
fie or a private nature, were selected without reference to sdentiific qgaJifica tiofw, Alitor 
Douglass was, at an early day, obliged to discontinue has conneolioB wtth tlie aqoediKA, aiid 
his successor, educated in a wholly different school, however competeot to tlie iMMBchmmai 
execution of the work, had none of the enhrged views whkh influenced the engineer wMk 
whom the plan originated." 

The Outlet at BlacHs Eddy has at length beeo authorized. This wodr 
will ukimaiely be of icnportance to the coal trade of PennsylTania wriih lUi 
city and the north and east generally. It has been strenuousljr opposed I7 
those interested in the Schuylkill region, and with suceess ttil tMO-mr, 

An addkional tax has been imposed to meet the liabilities of the canalr 
of New York, to the amount of the interest of the loan aadiorized, 1,200,000 
dollars. 

Railvjay Extension, — The central railway, Michigan, has be^n e a tfew k d 
ten miles to Gridley's station ; to which place the cars now run. 

Patents — Annual Report of the Commissioner, — We are indebted to C. 
Bl Keller, Esq., of the patent office, for a copy of the report of the con- 
miBsioner, to which we shall refer more particularly in our next nufliber. 

FOREIGN PERIODICALS FOR MAT. 

By the Brittania, we ha?e received the CivU Engineer and ArchUedi 
Joumalj and the London Polytecnic Magazine^ for May ; but the number 
fcr June is so nearly in type that we have only room for a few extracts fnm 
the former. 

There is, in this number of the Polytecnic Magazine, Piurt II of ^ railwty 

communication through France," which treats of the ^ metallization of 

wood/' and also a description of the " inclined railway into Liege," which 

will be given in our next 

huHtute of Civil Engineers. — ^The discussion on the subject of slips m 
cnttingi and embankmento of lailwajt wag lenewed, and extended to siich a lenirth aa la 
mvent any papers from beuig read. Some obiervatioDa were made bf Sir H. T. D»li 
Beebe, the Rev. Mr. ClatterDack, and several members, on the geological ieatores of the 
liinL whether occurring naturally in cliffs, as at the back of the Isle of Wightj or in te 
•roncia] cuttings of railways. U was contended, that in both easea, the n&rtwn of te 
Ivwer and softer beds to the state of mud, by percolated water, rendcared them incapaUt of 
bearing the weight of the superincumbent strata, and that the mass, when aatorated, dM 
down by its own gravity ; but that slips in railway work, were accelerated by the vibistioB 
QMiaed by Ifae passage of the trains. The vibration of tne air from the (fischarge of a goB 
had been known to cause an avalanche ; and the caaea were almoat analogona. Mew t/^ 
tenlion both to sur&ce and bottom drainage of the sl^ws was mqch insisted upon ; awl '^ 
was insed, that the back drains, so close to the top of the cuttings, were prejudicial ; OiMt 
in the dry season the bottoms cracked, the rain found its way through, aaa it bad bent A^ 
miendy noticed that the slips commenced at a few feet below the levd of thew dxsini>' 
The dry shafts which had beien sunk in theslopesof the Eastern Counties raflway, by Mr* 
Braithwaite, vrith the concurrence of Sir H. T. De la Boche, were inafcuKed as mxivuM 
in rendering wet and treacherous strata comparatively dry and aecure. A seotioo wti ei- 
bibited of the embankment at HanwcU, on the G^reat Western railway ; this embankiDeo< 
which was of sravel, was 54 feet high ; it was laid in a mMihy vaUer tia twae d by tki 
lifer Brent ; tne London cUy, upon which it was laid, incfined towanb Uie river, aod at 
anaof the numerous fissures imi wfak^ the ^nttmi aboiuids, a sufaaidbnee ooetired sq^ 
ing «p at the nune tioie on the lower nde to aa great an extant m^\ 
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^vluch WMititad to be n&KAr ai much in one year ai the entire man of the embankment. 
Tliis eubiidence was stopped by loading the fi>ot of the slope, and thus restoring equilifaiiiiflL 
and it was stated to be at present quite secure. It was urged tluit in the eaithwoik or 
eanals. whefe there was no vibration, the slips generally occurred in the first few months 
•Her the tbrmation of the embankments ; but that, on railways, they occurred quite as fi»- 
qnently after the lapse of sereral years. It appeared, therefore, that much was due to yy- 
bmtion."— [C. E. £ A. Journal.] 

ENGLISH PATENTS. 

RailtDay Wheels. — This invention relates to a mode of so combining iron 
end steel in the manafiM^ure of tyres for railway and other wheels, that the steel may be 
at those parts of the sur&c»of tne iron most hable to wear, after the steel and iron has 
been rolled into bars for the purooses above described. In order to carry out this inventioa 
the steel and iron are piled togretner, and then heated to a welding heat, after which they 
are parsed under the hammer and finrmed into a bloom, and 'then passed between snitafafe 
loUers tor forming it into bars adapted for tyres for railway and other wheels ; by this means 
the steel is intinmtely combined, and is said will possess many advantages over the present 
mode of appljring stael to the fiice of tyres for railway wheels; the patentee in some cases 
makes the pile so as to present a sur&ce of iron, with steel underneath, the former being 
noioved woen toming up the wheel in the lathe in the construction thereof The clidm 
is for the mode of manunicturing tyres for railway and other wheels, by rolling them dtom 
piles of iron and steel, in such manner that the steel is at the wearing sur&ce. 

Axles for Whetls. — This invention consists of forming the axles of two 

parts or shafts, one solid and the other hollow, whereby greater strength, and less liability 
to breakage is obtained. In order to carry out this invention the patentee movkiss a tabu- 
lar or holfow axle suffidently long to pass through the bosses of each of the wheels when 
at the reqairad distance from each otner, the calibre or bore of this tube being sufficient 
to admit the sobd axle passing through it, which axle consists of a solid shaft having bear- 
ings turned at each end, to fit the steps or journals in the frame side of the carriage. 
The wheels are firmly fixed upon the ends of the hoHow axle by means of keys; &s 
solid axle is then passed through the tabular or hollow one, and fixed therein in like man- 
ner, by means of keys. Whtfi the bearings are within the wheels it will be found ne- 
cessary in forming the joumak to weld two coUan upon the hollow axle, so as to ob- 
tain greater strength. The claim is for the constructioa of axles, by combining ti^gether 
aoUd and hollow snafU one within the other, as described. — (C. E. & A. Jour.J 

Separation of Metals. — The inventor takes copper, in which silver is in 
combination, and melts it in the usual manner; he then pours into an iron vessel con- 
taimag lead meked to a red heat, or neariy so, and thereby mixes the argentiferous cop- 
per w£h the lead in psoportion to the qn&ntity of silver in combination. After the mix- 
ture It wiU be founa that the copper with a portion of silver and lead will, as the^pix- 
tnre cools, rise to the surfiu», which may afterwards be taken oft* with a pair of tongs, 
or other mechanical contrivance ; for instance, a perforated plate somewhat less in dia> 
meter than the size of the iron vessel hi which the compminds are, is placed in flie ves- 
sel> and near the bottom thereofl so that as the metals are melted it will be found that 
the copper, with a portion of silver, will rise through the perforations in the plate, and 
may be lined out of the vessel together with the plate, which plate is provided with 
one or more handles for that purpose. The copper with such portion of silver as it may 
yet contain is then broken into small pieoes4 and separated bj the process of " elequation,'^ 
which is as follows : the pieces of copper thus obtained, togeth^ with a quanti^ of char- 
coal, are then put into a retort, or retorts, constructed with an opening at one ena, through 
which the msUls (" videlioet" the silver and lead contained m sufth pieces of copper) 
flow when in a state of fusion. The retorts, which are fixed in the mmace in a slo- 
ping position and closed, so as to exclude all air, are then heated to such a degree as to 
n^ me silver and leadybiit not the copper, which former are allowed to pass olT ihrongh 
the opening at the lower end of the retort into a suitable vessel, leaving the etpper al- 
most free from the silver and lead, which two metals are to be afterwards separated by 
the oidfaiaiy piooflM of cupellatlon.— [Ibid.] 

EUi^ Improved Turn Table. — The objection to placing turn tables of 
the ordinary construction on the nnin line of a ndlway, Is, that by the nature of their 
construction, they are rapidly destroyed, by the frequent passage of -heavy trains <^er 
them, besides the injury done to the carriages, and the upleasant motiofi and noise. 
Mr, Ellis has constructed a torn table, which, when not in use, rests firmly on ^ the 
cmb, and thus allowa Ae train to pass rapidly over it without inltpry. The iron pintle 
of the table on which it turns being kept well oiled, worka witn a loose collar rottad 
itm a veitical iran ease; whkh case is supported and kept in its central positk>Q by two 
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cron anns of cast iron, at right angles to each other, and attarhrf U> tk» ca^ 
kfwetmd of the ptotle passes through the bottom of the case, below which it ai 
attached to a cross lever passing at one end throngh a chase in the dmilax' m 
or brickwork, supporting the taole ; attached to the external end of the kuw lever, m 
Mcond lever, working m a vertical direction, and connected with a thinf or hand 
itver, bj whidb the table is put in motion or fixed, as required. — [C. £. dt A. Jovr.J 



The <' Civil Engineers' Journal " April Ist, gives a rather diacouragiia^ 
account of the '' Great Britain," nicknamed, with some show of reasoD, 
^ Great Postponed." It appears that the admiralty hat engaged the aer^ 
of Mr. Brunei, to report on screvrs, and we hope another year will not elapse 
without enabling us to form a tolerably correct idea of the comparative merits 
of the difierent screws, propellers, etc., now in use. We make the foUoir* 
ing extracts : 

TUBES OF LOCOBIOnVE ZNGINES. 

Investigation to determine the diameter of the iukes of a locowuHive tngns/e 
boiler to produce a maximum effect. 

In treating this subject it appears rational to suppose that the efiect of the 
hot air in passing through the tubes is directly in proportion to the extent of 
surface in contact therewith, and as the time of contact conjointly : that is, 
denoting the ftumber of tubes by Tt, their diameter by d^ their aggregate mf- 
fkce by «, their united area by a, and the time of contact by t, stippoeing the 
length of the tubes constant, we shall have the following poMoli^ : 

i\ a 

a:n d^ A. 

.% t:n ^ B. 

$:n d C. 

.'. H: f^i^ n. maximnm D. 

Table of the comparative evaporating power of three difieiant mrthodi 
df tubing : 

Number of tubes, - - 108 *W 45 

Internal dmmeter of tabes, inehee If 9 9 

Distance between centres, ^ 2f 3 4 

Interval in tube pfete, "4 \ -J 

Total Giraimference of tubea << 625^ 4iOM 4Se4^ 

Total sectional am of tubes ^ 213-61 245<M 31M8 

Product of circumference and area, 1 12,320 120|001 134^1 

Comparison. 
A : C : . 100 : 120 
B: C:: 100: 112 
It apfi^ars from the above, that the boiler whieh is tubed in the theoielk 
proportian is from 12 te 20 per cent superior to the others. 

Mr.. Buck concludes that with << the preceding thec»«tie iati0|" ^the 
of the tirt)es will rather exceed the half of the space.** 
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REMARKS ON THE PROFESSION 

Iq this number we devote a little space to some remarks on the present 

state and prospects of the profession. Some years since we entered into this 

question at length, and ascribed the failure of many works to the fact that 

they were mere political jobs, projected by persons whose education, habits 

and pursuits rendered them incapable of forming any idea of the grand oat* 

line of the most efficient work to accomplish the objects aimed at, and who 

very naturally selected kindred spirits to execute their crude designs. Whether 

we then ascribed too much to this cause, and whether all the canals and mil* 

ways of this country would have' been as much better executed by private 

enterpvize, as we then argued, is left to the judgment of the intelligent and 

candid reader. 

The importance of extending the sph^e of usefulness of the professioiii 
bts been repeatedly alluded to by ourselves, and correspondents, and unlesf 
this be done, a large portion of those who still cling to the hope of employ* 
iBflnt cannot too soon giv# up all idea of engineering as a means of support 
The works we more especially allude to are roads, bridges, docks, dams aind 
tl|e geiuraL arrangement of the buildings and power of large roanu&cturing 
Qttablishments. Still with every exertion, time will be required, and some 
years must elapse before the community will discover that the advice and 
assistance of an experienced engineer may be useful to them in other works 
tkaa canals and railways. Indeed some of our railways even are entrusted 
to persons suddenly taken from other pursuits, and the sepairs of superstmc* 
tore, bridges, engines, etc, are left to the discretion of the subordinate iunufe 
Such persons are unable to enter into the details which form the amouBt of 
annual expenses, and, though quite competent to strike the balance of profit 
md loss, are unable to show where the main difficulties lie, &r less to sug- 
gest any mode of remedying the evil Without going so fitr as to attribirte 
tha flolore of flome worla to this cause, we feel confident that we may safiily 
aaoiJbe to it the flnaUness of some divklends, in part at least 

We believe abo that the higher walks of the profession have been neg- 
\mimk Tie iiti wa r haaanly too often to eaecwte iha deejgna ef aotte 



194 Remarks on the Professionk 

board, without a voice in the general plan ; and it is hard to say mbtAa tk 
interests of the stockholders or of the profession sofier most from this eaai 
It must have struck all familiar with the general mode of proceedmg in Eag- 
land, that the opinion of the engineer of the work is either closely adhered 
tO| or at least forms the basis of discression among the directors ; in dmbj 
instances the opinions of numerous other engineers are taken also, not meieij 
with reference to some mechanical detail, but as to location and genexal pin 
of the work. Now it is very easy to make preliminacry sturreys and rqmti 
in which all appears very smooth until submitted to the stem tests of coa- 
struction and active operation. Then is seen by all with wrhat degree of 
judgment the work has been adapted to its objects, both as regards the gene- 
ral plan and mechanical details. Then the cost, capabilities and inccMBS ■•• 
cessarily indicate the degree of judgment evinced in projecticm and execution, 
add that which, when the first line was traced, was a mystery to all or Be$^ 
all, becomes notorious to the casual observer. But the highest aim of the 
engineer is to determine, a priori^ within reasonable limits, what the ettkt 
of any projected undertaking will be, and to take measures accordingly. 
This, however, requires something more than the use of the level and goat 
ometer. It requires a thorough acquaintance with the wants of the aunma- 
nity, as fiir as they are likely to be affected by the contemphted undertalEiDif^ 
as well as a knowledge of the various engineering means by which these 
wants may be best satisfied. Such information is obtained with no Utie h- 
bor, and to sift the mass of evidence in all such investigations, and to hj 
down the ^ projet*' of the^work by which these new facilities can be dSaiM 
with the least outlay, and in the best manner, is a problem to be mastered 
only by the union of character and liberal acquirements vdth the mechanical 
skill which forms the basis of the profession, and whieh is r^farded by only 
too many as the sole requisite. 

For example, suppose the enlargement of the Erie canal, the eonstmctioa 
of the Chenango, Black river imd Geneesee valley canals had been sA' 
milted to such men as Brunei, Rennie, Stephenson, etc, does any one dovU 
that they would have condemned them? We name foreign engineers kx 
obvious reasons, and not because we are without men whose verdict woaU 
have been equally just and decided. Indeed it is not long since the ftihne 
of the Reading railway and of the canals of Canada were predicted by tivo 
of our contributors, who went into elaborate investigations in support of theff 
views, with what reason time will very soon show. But what we desire k 
to see these thorough examinations gone into before the work is coDunencel 
— nay, more, before the general plan of operations has been decided oa V 
this be done, we shall meet with no Mures, though all that was anticqpM' 
may not be realij^ed. 

But, as already remarked, this can only be done by men of enlarged view! 
who can take in at cmce the nature and extent of the engineering accoiaiBO' 
dation required, and the proU^nlity of theM aecommodidons yieUtng aa ift- 
omie snfficient lo warrant their being caniel into eieestkm. Andthiii^ 
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,not all : when the result is not &vorable ia the opiajon of the engineer, he 

must report decidedly against it. Unless this be done, the profession must 

suffer ; for, in that case^ the highest engineering considerations are thrown 

on the directors and stockholders, who, though the proper judges of the va- 

xioufi plans submitted, are by no means the most suitable persons to project 

orig'inal designs. Yet the leading features of the State works ef New York . 

were left to commissioners, men appointed with reference to their politics, 

and the taxes levied to meet the debts of the canals attest their capacity, in 

one way at least, that of running up a large debt in a very short time. 

It is, however, of little consequence that the engineers have an influence 
in these questions, if they know nothing beyond the field work, and we have 
heard experienced and educated engineers complain that the younger mem- 
bers of the profession, who were well versed in the practice, did so little to 
acquire that information which is indispensable to every one who aspires to 
succeed in the execution of great works — we do not mean the mere expendi- 
ture of large sums. In looking over the pages of this Journal and that of. 
the Franklin Institute, for the last ten years, we find a large portion of the 
contributions from the same writers ; and although we are far from intimat- 
ing that all who can contribute have done so, it must still be allowed that 
these Journals give some tolerable idea of the practical, scientific and even 
literary attainments of the profession in the United States. The objects at- 
tained by the meetings of the Institute of Civil Engineers in London must 
be reached here by other means, which have been well pointed out by Mr. 
Latrobe in the Journal We are even inclined to think that the plan there 
proposed, that of each and every member contributing his mite to some Jour- 
nal taken by all, promises more important results than could be expected 
firom any society in so extensive a country as this. 

Impressed with these views, we beg leave to remind our readers of Mr. 
Lalrobe's suggestion, more especially that part in which he alludes to those 
who, seldom writing, are averse to appearing in print because they fear their 
stjie may be inferior to the matter of their productions. Now the style — 
protided it be tolerably clear — ^is of exceedingly liule importance, and we 
trin renture to say that any striking improvement or original suggestion in 
any of the mechanical arts connected with engineering, will be immediately 
seized on and appreciated by the educated engineer, be the language ever so 
emde. More tfaAn this, it will be found that the most accompb'shed mem- 
iMrs of the profession will be the very last to regard the mere style of a con- 
tribvtion of a practical man on a practical subject 

In this number we conclude the explanation of the very extensive tables 
of excavation and embankment already published, and remain as ever desir* 
ous of making our columns the medium of conveying as mnch practical 
ml definite engineering information as possible. Now it appears to us that 
Ihfis might be easily accomplished if engineers in different parts of the coun- 
try would contribute thdr views on various points, not in elaborate estayS| 
bat in << Notes," as leisure or indinBtiba may permit This mode of eom* 
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mimieatiDf k attended with this adrantage, that many minor but adU impab 
tant sobjects which are not considered mifficient for a formal papor, nay k 
easily treated in the fomiliar form of ^ Notes.** We know that tke gotfk- 
man to whom we are indebted for the ^ Notes on Practicad Engineenig' 
is not without hopes that others will also give their Tiews oo those poinhH 
which they have devoted particular attention, or m treating \irliich they difler 
from the ordinary course. 

There appears to be at this time a probability that public ^rorks will soai 
be extensiTely undertaken, and their steady continuance wronld be ccftak 
if engineers generally would decidedly report against all etxtravagaat and 
injudicious projects which sink the money of the stockholder, rum his con- 
fidence in the profession, and, of course, destroy the prospects of the eagmeer : 
in one word— character, united with skill, are required to give the profcsrini 
anjTthing like the standing and influence it has in England, the resuits cf 
which the world is ^miliar with. 

We should Jiave remarked above Aat Smeaton and Telford, both aeifnmii 
men, as well as all the first engineers in England at the present day, have 
written much and well Brindley is an exception, and a moet dUmgeim 
precedent for any man not gifted wkh his extraordinary natural abilitiea The 
habit of writing leads to very close investigations, and necesaarily mdaom 
habits of exactness and accuracy, than which nothing is more unpoitant to 
the engineer ; and we close these remarks, which have grown upon oar 
hands, with observing that, in our widely extended country, a general habit 
on the part of engineers of contributing papers, notes or memoranda on va- 
rious appropriate topics, offers the best— certainly the surest mode of raisiBf 
the standard of the profession, as well as of rendering it more naefol aa^ 
honorable to the country and to its members. 

CANADIAN WORKS. 

It appears that £300,000 of the Canadian loan, the inlereat of which-* 
4 per cent — is guaranteed by the British government, has been takaait 
112L We regret exceedingly that no portion of the loan has beea dsfstrf 
to railwa]^^! cheaply constructed and adapted to the immediate wants of tht 
ecMnmunity, instead of being nearly ail laid out on canals, which w^mj^ he it* 
quired some century hence at soonest Thefollowinig extract is from a if^ 
Montreal paper. It appears that these— as we belie ve-HOioat onfortnnate ui- 
dertaldngs are as fruitful of immediate suflering and disgrace as of ptf^** 
nent injury to the country ; for the tide of emigration is not more rapidly 
turned by the cholera itself than by taxaUon. The land was taken abost tm 
years since I 

"By letter in the Melanges RdMeHX^ we see that the fimneia sJxmg^ 
line of the Beauhamois canal are all complaining of delaj in receiTiii4pif| 
ment of the indemnity due to them for land takon up by the caaali as wdl 
oaibr damage done to their property^ and even fi>r Ubof performed ai &r 
back as last season. This is not r^hf* 
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EXPLANnnON ANP ARRAMOEMSNT OF THS TABLES. 

Tables I to XXI, with exception of tables VII, XIV and XXI, are con- 
tents for arerage depths, bases 15; 18, 25, 28, 30 and 34 feet for each of the 
aide slopes ^ to 1, 1 to 1 and 1^ to 1. 

Tables VII, XIV and XXI, are correetioDs for differences of depths for 
the same sli^pes. 

Table XXII, coments of prisms with square bases. 

These tables are ail calculated for a length of 100 feet, the depths being 
supposed given in feet, and the contents are expressed in cubic yards. 

The remainder of the tables, XXIII, XXIV, XXV and XXVI, are 
greater and lesser areas, horizontal and side distances for die side slopes i to 
1, 1 to 1, 1^ to 1 and 2 to 1. Column first contains the inclination of the 
sur&ce of the ground in degrees. The second and fourth columns, marked 
A and a, contain the greater and lesser areas A L £, £ D M, {Eg, 1) when 
E I or H is one. The sixth column, marked (A — a\ contains the diffe- 
rence between the second and fourth, to be used when the degree of inclina- 
tion is the same on both sides of the centre line of the road. When the in- 
clination is not the same on both sides, the areas must be taken out separately 
for each side, and afterwards subtracted. The third, fifth and seventh columns 
are half the difference of the numbers in the preceding columns. The other 
columns in these tables are the greater and lesser horizontal and side dis- 
tances, arranged in a similar manner to the columns of areas. 

The greater areas, horizontal and side distances, are used when these di- 
mensions rise above the centre line of an excavation, and the lesser areas, 
horizontal and side distances, when below the centre. In embankment the 
reverse obtains. The prism, of which the greater area is the base, must d- 
ways be added to the content in excavation or embankment, and the prlsoi, 
of which the lesser area is the base, must alwajrs be subtracted. 



EXAMPLES, SHOWUiO THE MAIMER OF USOIG THE TABLES. 

First Cases tohere ike naiural surface is level transversely. 

Example 1. A cut, the base of which is 25 feet, side slope 1| to 1, depk 
10*5 feet throughout, is 100 feet in length, required the content 

Turn to table XVII, and opposite 10 feet, and nnder -5, will be found At 
required content: 1585 cubic yards. 

Example 2. An excavation, havmg 4he same base and side slope, is 19 
feet deep at one end, 2 feet ak the other, and 100 feet m length, the conteal is 
required. 

The«vttfl;ged^(orisamof th0jdepd»MltheeBds) iaMtfeeli aad 
jtB^mnrnfM of ttoJsjitlii ii It 
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The content for a depth of 10-5 feet is - - 1585 cub. yds. 

And the correction for a difference of 17 feet is found in 

table XXI, 134 ** 

Hence the true content is .... 1719 " 

When the length is not 100 feet, multiply the result obtained from tke 
tables by the given length, and divide by 100 for the tne content. 

Example 3. A cut, the base of which is 15 feet, side slope ^ to 1, and 
length 900 feet, is 10 feet deep throoghoat, required the content. 

The content fer a depth of 10 feet and length 100 feet is fonnd by taUe I 
to be 741 cubic yards. 

It will be observed that when the excavation or embankment mns to no- 
thing at one end, the same method is applicable ; \ the depth at the other 
end being the average, and the depth itself being the difference of depths. 

Example 4 An embankment is 25 feet wide on top, has a side s\ope d 
1^ to I, is 6 feet deep at one end, and runs ont in a length of 90 feet, required 
the content 

The content for the average depth, 3 feet, is, by table XVII, 328 c. yds. 
The correction for difference of 6 feet, is, by table XXI, 17 " 

The content for a length of 100 feet is, 345 '^ 

Hence, ?^^ = 103 6 cubic yanb. 

When there is excavation at one station and embankment at the eticceed- 
ing one, the length of excavation will be found by multiplying the depth of 
excavation by the whole distance between the stations, and divkiing by (he 
aaoEi of the depths of excavation and onbankment 

Example 5. Let there be 7 feet depth of excavation at one station, and 9 
feet embankment at another, 100 feet distant from the former. 

Then, = 70 feet length of excavation, 

7 X 33 

and 100 — ;70 = 30 feet length of embankment 

Hence the content of each can be found as in 4th example. When the 

base is different from that for which any of the tables are calculated, the cod- 

tent can be found by equation (Y), m which it will be observed that H and 

H' are the sums of the depths and - — th the base. Find the number in table 

XXII, for prisms 100 feet in length, corresponding to square bases whose 

H 4- H' B 

sides are — ^ — , H — H' and - — respectively. Then from the sum of 

« « SI 

tlic first and f^ the second subtract the third, and multiply the remainiler 
by the slope (si) fer the content of a length of 100 feet 

As we have alnady explained tko mode of proceeding wlien the length 
is not 100 feet, k is imnecassaqr to introduce inslaxiss of ttnoten iianmW) 
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and in the following examples, the length of excaration and embankment 
must be considered always 100 feet, unless some other distance is specified. 
Example 6. In an excavation the base is 14 feet, slope 1 to 1, and depths 
ftt the ends 10 and 2 feet 

HereH^n, H' = 9, !L±i?^==lS,H— H =8,«^ 1 and^ =7. 



H + H' 



H — H' = 8 



13 corresponding ntmiber for table XXII, 
« *< table XIV, 



2» 

026 cub. 3fds. 
20 



u 



JB 
2ii 



= 7, 



i( 



it 



646 cub. yds. 
181 cub. yds. 

Content, - ... 4^5 cub. yds. 

When it is only required to ascertam the whole content of an excavation 
or embankment, and the stations have been taken at uniform distances from 
each other, the labor qf the calculation may be somewhat abridged by the 
adoption of the mode pursued in the next example. 

Example 7. Let the base of an excavation be 40 feet in width, the side 
slopes 2 to 1, and the depths of cut at intervals of 100 feet, as stated in the 
left hand column of the following table ; required the content of the excava- 
tkm. 



Cor. No. from 
table xxii a y. 

6533 

7701 

10208 

13917 

16329 

14700 

11204 

9383 

7940 

6664 



Dgpth 
in feet 


H + H* 

in feet. 


00 




20 


420 


36 


450 


80 


525 


124 


613 


140 


664 


90 


630 


60 


550 


42 


502 



H — H 

in feet 



21 
00 



46-3 
421 




Cor. number 
table xiv c. y. 



80 


1 


1« 





53 


9 


3« 


4 


la 


I 


50 


8 


30 


3 


1-8 


I 


21 


1 


21 


1 



29 



B 



26,136 ; now -— = 10 cor. No. tab. 370 ; 



hence «^XM=1000) ^^ 

Hence 6726 x « (= 2) =: 44,872 cnlwe yaids is the total content of the 
excavation. 



NoTV. Double the depth gives four times the content 
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S^cani. Cau* where the natural mrface cf the ground hoe an inclina^ 
at right angles to the line of the road. 

£xAHPi«E 8. AnexGaTaUOQfthe btaeof whiehisd8feet,aide slope 1 tol, 
and depth throughout 10 feet, has a transverse slope right and left of 12^; 
requir^ the content 

First Method. Here (area al'E — area 'E,dm) for 12^ in table XXIV 

13 ^73, and (lO + ^)« L = (M)« ^ 

cubic yards. 

Consequently ... 



H> Lin table XXU is 2133 



2133 c yds. 
3740 



multiplied by -0473 



gives the correction . . . . 

which added to average content from table XI 

makes the total content . . . . 

Second Method^ (by equation X). Here, 

L B' L 
H' (Y + y) = — -1 — equal the content 
^ 2 4 1» 

100 

H» X L = (Wf X -— is found in table XXII opposite 24, 

At 



149 
6 



u 

"IT 
u 
u 



100 8 c. yds. 
1407O '' 
1507-8 c. yda. 



i(T + 3r)n^fttble XXIV is 



2-0046 



10473 



2133 


cy^ 


37401 


tt 


21330 


u 


853 


(1 


14« 


a 



•6 



a 



Subtract -^ — (tabfeXXII) 



2233« 
V»0 



« 



tt 



1M7« 



and we have for tbe true content as before 

Example 0. An embankment, 25 feet wide on top, having a side bIqi^ 
of 1| to 1, is 12 feet deep at one mid and 4 at the other, and has a transverse 
slope right and left of the centre at bodi ends of 12^ ; required the content 

First Method^ (by formula N) 

c * > L 

t H« + H" + (H + Hy J ( A — a) - = correction for transverse slope. 

H» X L = (203f ^ = No. cor. to 20-3 in tab. XXII is 1526 c. ytb. 

100 

H" X L = (12 8)» 



27 



-= C( 



193 



500 



,,100 



(H+HTxL»(203 + 123)*^No.cor.tQ327 « 3960 



a 
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i area (A — a) for 12° in table XXV col. 6 is -^ = -0283, 3820 c. yds. 



6 



15^ 

484 
18 



u 

u 
u 



Therefore the correction for transverse slope is 
Content for average depth 8 feet in table XVII, 
Correction ioir difference ^ <' XXI, 

Total content, 



171 1 c. yds. 
1090- « 
90 « 



1297 



C( 



We might have found the above correction for transverse slope by adding 

H 4- H' 
the value of equation (O) to the correction for a uniform depth — ^ — 1= 

163. 

T Oa |AA 

(H — H')« (A — a) ^= g X ^ X 1608 = 3 cubic yards. 

We see that in this case it would have been sufficiently accurate for all 
practical purposes in obtainmg the correction for transverse slopes to have 
supposed the depth uniform throughout. 

The following table shows the difference of depths answering to given 
values of A — a when the value of equation (O) becomes 10 cubic yards. 



A — a 



1 
2 
3 

•4 
B 



H-^H' 



180 

126 

104 

90 

81 



A — a 



6 
•7 
•8 
9 
10 



H — H'ltA — a 



74 
68 
64 
60 
57 




By comparing the values of A — a above given with 'the difference of 
areas as exhibited in tables XXIII, XXIV, XXV and XXVI, it will be seen 
that there will but few cases occur where equation (O) need be considered* 

Second Method, by equation (V), 

j H^+ H'« + (H + HT J ( Y + y) ^ - ?^ ^-content 



4 m 



j H + H'« + (H + ny I L as before, 



3*3397 

tV (Y + y), (table XXV, column 12), ^^^ = -2783 

1<W 



Dedua -3 — -, 
4 m 

And there remains the content of embankment, 

the same as jbefore. 



6046c 


.yd<. 


86t9 ' 


4 


iaoos 




iaatt 




484 




16 




1683- 


u 


386- 


cc 



1207- 



(( 
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Example 10. The transTerse slopes and depths at the two extremltim ef 
an excavation, the base of which is 28 feet, and the side slope 1 to 1, mre as 
Ttpreseoted in the following statement ; required the content 
Depth at centre. Slope to right* Slope to left. 
14 feet +12^ — 6° 

6 « + 4^ — JP 

The sign -f prefixed to the right slope indicates that the groand is higher 
on the right of the centre, and the sign — before the left slope, shows that 
the natond sur&ce falls from the centre on the left. 

Examples of this kind will be solved most conveniently by equatioos (S) 
and (T). Here we have 

|h« + H'« + (H + H')» j (Y+y + Y' + y')^-^=coiiteiit, 

and (IP — H'«)(Y + y— Y' — y) ^ = correction. 
From table XXIV we have* 



IS 



Y for 12^ 

f for 6^ 

Y+y 



1^2609 
-90^ 

21748 

10386 

24)41133 



and Y' for 4-^ 
y for 9-0 

Y' + y 



i<nw 



1^385 
21748 



lV(Y + y + Y'+y7= 1714 

ffX L = (28)« x~, (table XXII), 

H'«xL = (20)«x^^ 



12 ) '23C3 



27 



(H+H'f xL = (48)«x 



<0197 
2904c7diL 

1481 ^ 



100 

27 



Multiplied by ^4 (Y + y + Y' + y) = 1714, 



And we he?e for content, 
(IP — H'«)L 



- 1423 c yds. 
7910 



12918 

- 4171 

12918 

9043 

129 

52 

- 2214 c. yds. 



Muhiplfedby A(Y + y — Y— y^ = '0197, 142 

128 
10 



28- c. yds. 



fobtract 



4m 



28 



"Urn) 



hm 



2242 
726 



u 



u 



And we have for the true content, • 



1SI6- 
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Another Method^ by equations (L) and (M). 
^ H^ + H'*-+ (H + H')" I (A — a + A' — a) — = 1st coTrection. 

(IP — H**) ^{A — a)—{A' — a)l ^ = 2d correction. 

From table XXIV we get, 

under A and opposite 12° 1360 and under A' and opposite 4° -0376 

"a « • 6° 0476 « a' « 9° - 0084 

A — a - +^0874 A' — a' - — :i^08 

-- 0308 +jOW4 

12 )+ 0566 6 )+ 1182 

i^ (A — a + A' ~a') 0047 i J (A — a)— (A' — a') | 0197 

$ H^ 4- H'2 + (H + H'Y I L as before, - 12918 c. yds. 

7400 
multiplied by ,\ (A — a + A' — a) = 0047 617 

90 
gives us for the 1st correction, - - 61 c. yds. 

and(H«— H'2)L - - 1423c. yds. 

7910 



multiplied by | j (A — a) — (A' — a) I =0197 142 

128 
10 

gives us the 2d correction, - - 28 c. yds. 

Content for average depth 10 feet (table XI), - • 1407 " 

Correction for difference of depths 8 feet (table XIV), - 20 " 

Total content, .... 1616 *< 

Example 11. The base of an excavation is 18 feet wide, side slopes! to 1, 
and depth at centre 8* feet, depth at right slope 13* h., depth at left slope 4* ft., 

u « «* 21- " " , « « 30- " " " 14- ft.; 
required the content 

First Method, by equation (E). 

Here, H = 17, H' = 30, P = 5,|) = 4 F =x9and|)' =7. 

Hence, j (2 H + H')(P-.;?) + (H +2 H) (P -;>') ^~=.67cy&. 

Content for average depth 14-6 feet (table IX) = - 1746 « 

Correction for difference of depths 13^ feet (table XIV) = 62 " 

Total content, - - • • ^1864 ** 
Or by equations (F) and (G), 

(H H- H') (P — /» + F — p) ~ = 1st cor. transverse 8lope=66 c. yds. 

(H-^H')j(P-,,)^(F-.|,)j!|^=.2d u u u 2 a 

Total correction for transverse slope sape ai before^ §7 ~', 
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Here we might ture omitted the 9d c«irecdoii for trsiUTene slope, as it 
only unounted to two cubic yards. 

SteoKd Method, by equation (R), 
Here, H = 17, H' = 30, W = S3, u = 13, W =c 39 and w' = 33. 
Hence, j(2H + H'){W + «:) + {H + 2H')(W+w')j^ = aae4e.y. 



4 « ■ 



y^j 



And we have aa before, - ld04 c~y^ 

When the work changes from excaTation to embankmeal io sloping' 
aground, tbe content ivill be found by the method which will now be ex- 
plained. 

fig- 3. 



Let R 8 (fig 3) represent the centre line of the road, C P the tbe in which 
Ikfl pkne A C P of the Datujal surtace of the ground kitersecta the base of 
Ike excavation, A B C a perpendicular plane at right angles to R S passing 
tttongh C, A B P wiU be the side slope of tbo excaration, B C the base 
vd E F the depth at the centre. The content for ihe distance R F is found 
b^ Ibnntla ( ) aa in example W, and the content of figure A B C P is 



found by formula (L). When the pyramid A B C P is of importance, the 
depth and transverse slope at F and the length B P must be measured on 
the ground, but as this may not always be convenient it will be proper to in- 
dicate a method of finding them approximately by calculation. 

The transverse slope may be assumed as varying uniformly from R to S ; 
the distance from R to O is found as in example 6; then as depth at station 
R is to that at F, so is length ROtoFO,andBPis equal to 2 F a 

Example 12. There is 12 feet excavation at one station and 8 feet em- 
bankment at the next, transverse slopes 12-^ and 14°, side slope 1 to 1, base 
aO feet and length 100. Required the quantity of excavation and embank- 
ment, the base of embankment being 25 feet and side slope 1 jl to 1 ? 

Here, 12 + 8: 100: : 12: 60 = R O, 

and taking 13° as the transverse slope at O we have ^ X tan. 18° =depth 

at F = 36, then, 12 : 60 : : 36 : 175 = F0andBP = 2xF0 ^SBO, 

L 

formula (L), for a pyramid reduces to H* X A X ^< 

H', A', a and a' being each = 0- which is the common rule for the solid 
content of a pyramid. 

Here, H> = (^Y = (*^)*' L = 35 and A from table XXIV = -1501. 

H«x^ = (30r^fromtableXXII, - • 3333c.yd5. 

6710 

L^J5012<»^ ^ ^^ • ^ 

^3 3x100 ^^ ^ ^*' ' 

233 
17 

Content of pyramid, ... - 58-3 " 

Content for length R F calculated as in example 10, - 612 * " 

Total excavation, - - • • ' 570* " 

The transverse slope for the pyramid of embankment will be nearly 13jl° 
and the content calculated in the same way as for the pyramid of excava- 
tion is- - - • * 44- c yda. 
And the embankment for the remainder of the distance, - 215* ^ 



Total embankment, • - • • 269* ** 

When the transverse slopes at R and S (fig. 4) cut the base, so as to make 
one side of the roadbed in excavation and the other in embankment, the dis- 
tances of these points from the centre line Q, R and S T can alwa3rs easily 
be measured on the ground, or they may readily be obtained by multiplying 
the natural cotangent of the transverse slope by the depth at the centre ; 
whence the widths in excavation and in embankment are found, and the con- 
tents calculated by equation? (L and M) as in example 10. 
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ExiMpLB 13, Given U one slation 2 feet catting and tmnsTerse slope 12°, 
at the next 1 foot fillioG: and transTerse slope 14°, length lOd faei, in ac*- 
ration base 30 feet, and side slope 1 to 1, and in embankment base 25 fixi 
and aide slope li to 1; required the conlenta 3 

Heie a and a' being nothing, equations (L and M) become 

j H' + H' + (H + H)' I (A + A') ^ = content 

(H' — H-*) (A — A') ^ = conecaon. 

H = l(g + axcoLl2°^ = 15+»^ = a44 

H' = - (? — lXcol.J4°) = 15 — 4« = ll-0 

|H» + H»+(H + Hf i^frwnlabkXIV, - •OStfdi 

1103 
A + A' = 1360 + 1661 from table XXIV, - 18M 

fl 

CoBtem, 188- cydt 

(IP — H'»)( A— AT ^= correction, ■ - - _» " 

Total ezcaTatioDt . - . . . ]74 ^ j^ 



Memorandum^ CuHeal QuanHti€$,-^Ntm tUiary Engine Wt 

For the embankment, 

H = l(|-2xcotl2o), 

H' = l(| + lxcot.l4o) = 



I2-5 — 9-4 
16 


= 21 






12-5 + 40 
1-5 


= 110. 


1 




*'12 


- 


72-7 c yds. 


• • 




36 


cc 



Then, j H« + H'^ + (H + H')» j (A + A')^ 

(IP - H'«) (A - A') g . 

Total embankment, ..... 76*2 " 

When the ground is so uneven that the transrerse slope cannot be accu- 
rately taken in degrees, and it becomes necessary to take the depths at soTeial 
points in the cross section, the following method will sometimes be found a 
coarenient approximation. 

To the area of the cross section of the excavation add 7 — and divide by 

4 m 

fit, then, from a table of square roots, take the square root of this quantity for 

the depth on H, and calculate the content from table XXII as in example 6. 

Or the content may be calculated by the following general rule whkh is 
to be found in any treatise on mensuration. 

Multiply the sum of the end areas and four times the middle area by one* 
sixth of the length for the content 

MEIfORANDUM — CUBICAL QDANTITISS. 

At the time the <' Notes" on this subject were written, I had not seen the 
paper of Mr. £. Morris, C. E.,.in the Franklin Journal, in which he shows 
die application of the ^ prismoidal formula', to all cases ; more especially to 
determining the quantities for final estimates where the ground is very diffi- 
cult This able paper well deserves the attention of the engineer ; and, to- 
gether with the published tables, will give all desirable assistance in th^ rough 
estimates from preliminary surveys, as well as in the careful and often 
tedious calculations for putting the work under contract 

In the paper on ^ Bridges," there is a typographical error, (p. 9,) I wish 
CO correct For ^ screwed in" read covered in. Also at the close of Notes 
on ** Wharves," for " filling'* read piling, 

New York, May, 1844. W. R. 0. 

M£W ROTARY SICOUIR. 

The inventor, Mr. Peter Borrie, says: 

" I am awaro that many patents have been taken out fiir revotving enfines,, and havt 
•Qoceaiively fidled, owing cmefly to de&cta in their constmction ; these muurea have pre- 
mdiced ihe pablio mind against all engines on that principle, but from the long ezperimoe 
I have had (both practically and theoretically) with steam engines of every ^Sscnpdoo, I 
flatter myself that I have entirely remedied the defects common to revolvihg enginee; and 
from the lightness, compactness, small amount of wear and tear, and greater economy of 
fiiel in my engine, I have no doubt that it will surpass all others hitherto in- use." * * 

^ Among the advantages winch render this improved steam engine so peculiarly well 
adapted for locomotive and marine purposes, may oe mentioned the ibUowmg, vie: small 
OMt of oonstnietioD, guest economy <^ loel, the wfioe occupied by it is veiy little in pnk 
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portion to its power, and also its companttre liffhtness, tlw^cigfat of die ^ — ^ ^ — j 

about 2 cwt, per horae power, and that of tbe boilers only about 2 3-^ <rwt^ jer ham 
power, so that tlie whole weight will only be about one-half of the Kghtgnf engate hatSt- 
erto ooostrocted/' 

He then goes into an elaborate calculation of the power of this as can- 
pared with the ordinary engine, and concludes with &e {oUoy^ing staztlflig 
announcement : 

" Conseqaently only about one-third of the fuel would be recuired fer tbe revot-ving m- 
gine as would be required for a common reciprocating conoiensing engine of the not 
power." 

The general plan of the engine appears to us exceedingly ing-enions, aiMi 
likely to be effective. The patentee truly observes, ''that the priodple 
of expansion is carried out to its fullest extent, without the aid €if expensioB 
valves and gear." But the best reciprocating engines give us tw^o-thirih ef 
the total power of the steam at the ^ working point ;" and we do not veiy 
clearly see how any engine can give three times as much power ss chose 
which only lose one-third of the whole. An efficient and simple rotary en- 
gine would, however, be of «uch vast importance to railwajrs, by simplify- 
ing the machinery, as well as by enabling us to obtain the adhesion of any 
number of wheels, that we regard with interest every attempt to eflfect so de- 
sirable an object We hope to hear soon something more of this revolving 
engine, and shall be happy to lay before our readers a full description and 
iUostrations as soon as we learn that it has stood the test of experim^iL 



We copy from the '' Civil Engineer," for May, the following admirable 
review of a letter on '< Railway Administration." We should be pleased to 
see Uie letter itself but this is more than doubtful, and indeed we regret it 
the less as the subject has been so well handled by the edUor of that leading 
Journal of the profession. It was our intention to have omitted some pas- 
sages uninteresting to the American reader, but we find them so few that we 
give the article entire. It furnishes matter for deep and serious reflection, 
and incidentally though very ably illustrates some points we endeavored to 
establish in our " R^narks on the Profession." We allude to our views 
with regard to general information, and the necessity of a high moral tone 
in ail engineers entrusted in any way with the projection of works. The 
railway cause generally is well sustained, and last though not least to oSy the 
creation of a railway press, and its powerful effects on the extension of pub- 
lic works are forcibly dwelt on. We trust we shall be pardoned for observ- 
ing that we were the first to take the field under the railway banner, and 
though occasionally hard pressed during the last few years, we still continue 
to aid — to the best of our ability — the development and extension of an im- 
pro^Fement— we may say an invention — second to few in the bearing it is 
likely to have in the welfere and advancement of the himum fiunily. 

RAILWAY ADMINISTRATION. 

^ We have seldom seen a more masterly exnosition on the subject of rail- 
ways than is to be found in tlus brief pamphlet; if, therefore, we dissent 
fim its reasonings and the remedies it proposeS| it is becaose we draw dtf- 
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ftr^nt eoliclusions from the same premises, and regard premises upon which 
our author has not argued. At a time when rant and cant are so pretalent 
with regard to railways, and a pretext is earnestly sought to hunt them down, 
it is matter of great consolation to find an advocate so staunch come forward 
to defend them, one earnest to do them duejustice, at the %me time too impar- 
tial to defend their errors. Those, however, who have deeply studied the 
subject, and heen intimately connected with them as our author has been, 
loiow that railway bodies have been much more sinned against than sinning, 
and will feel cautious in what way they interfere with an institution which 
has shown and possesses such elements of good. The railway system of 
£ngland is both a moral and physical phenomenon of the age. A connected 
chain of public ways extending over 1800 miles, and in the construction of 
^which 60 millions sterling have been embarked, the largest sum ever yet 
applied in any country in bulk to any other purpose than that of war, nattt> 
Tally excites attention to the colossal magnitude of the enterprize, but the 
moral features are still more deeply interesting. Not only has this vast sura 
been raised by private means, and expended under private direction, but dif- 
ficulties of the most serious character have had to be contended with. At 
every step experience had to be acquired. Invention exerted to overcome di^ 
ficuities and establish new precedents, the immense amount of money required 
and expended, enhanced the cost of procuring it, and the price of every kind 
of labor and material. No colony, no new political institution, was ever 
jformed with such difficulties and such success as the railway system ; finan- 
ciers, engineers and contractors had to be created, while, as we have said, 
the very vastness of the works have enhanced the cost of their execution. It 
is well, at the present time, and with our present experience, to turn round 
and say the railways could have been executed for less. It is true, if, as our 
author says, there had been no parliamentary contests, no law, no extrav«r 
gant landed compensation, that much might have been saved, but wo are not 
quite so sure as he is that the future lines to be executed will cost only the 
present moderate rate, and we deny, therefore, the propriety of measuring 
things by the present standard. At this time money is abundant and interest 
low, so is the price of labor and materials, and as many contractors have 
been ruined, and none have too much work, a line can be let at a very low 

Srica Prices are however rising, and will rise ; labor will cost more, tim* 
er will get up, iron double in price, to say nothing of a crisis by and bye, 
and the serious consequences of depression m the money market, which it it 
in the nature of events to bring about from time to tuna We would not 
have contractors or engineers bUnd to these &cts, for it was to such &ct8 that 
many difficuhies were owing at a previous period. The much vilified esti- 
mates of Stephenson, Brunei, Rastrick, Braithwaite, etc., were founded upon 
. works actually executed, but, in the interval, a most serious difference ia 
prices was created by the number of contracts in the field. While, howw 
ever, we expect prices to rise as a matter of course, we do not anticipate tka 
aerioQS excesses of the old system, because many of the difficulties have been 
overcome. In the in&ncy of the railway system, as the development of 
traffic was not foreseen, so neither was the cost of stations duly provided for, 
then it must be remembered that in those days contractors were not used to 
works so ffigantic, and were not so competent to undertake them. Now, the 
weight of locomotives is ascertained, and the rails will not have to be in*- 
eref^ in weight 60 per cent above the estimate, as was the case previonsly 
in consequence of the experience gained in the course of the working. Now 
xaany and economical arrangements are well known, people are not a£raM 
•^ to lay down timber bridgee, as to which formerly much prejudke prevailad. 
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^ Wasay that this experience, now so adnmtageoas, hadtheo totegiiMi 
and to be bought at erery step, and that the old system instead of bdif 
chargeable with blame, is deserving of the higheK degree of praise and i^ 
miratioa Few know the burden which weighed on the nunds of laihray 
managers in those days, and rarely have exertions so ffreat been made, mi 
received so little appreciation. Our author graphically describes the difr 
cukies of the panic 

^ ' Still worse was the condition of some other lines two years later. TW 
commercial embarrassments that weighed so heavily upon the country boi 
them to the ground. The proprietors were totally unable to anajurer the cilk 
upon them. No credit could be given, no money could be obtained. Coa- 
tractors fitiled, works were stoped, loans were raised at usurious interest, cs- 
pital was provided at a sacrifice of one-third of its amount Whaterer co- 
sure boaras of directors deserved in other matters, at this time they stood 
forward manfully to face the storm. Many of them supplied Istm sobb 
from their individual resources, and pledged their credit to a frighdul exuat 
They risked ruin for the benefit of their fellow proprietors, whicn they netfi 
would have hazarded for their own. Few know the perilous state of sone 
of these now flourishing concerns, or of the anxious days and sleepless nigte 
of those who had to provide the sinews of war, to uphold a sinldng' crediL 
and ward off impmidmg bankruptcy and ruin.' 

^ We disagree with him, however, as to railway directors poshing^ ootbe 
works at any cost, beeauicrhey were deeply imbued with the gamblmg Bjpai 
of the day. They pushed on the works as a matter of financial necessirr, 
to which they were in the strongest degree urged by their proprietors. To 
the bulk of the then holders on me realization of a traffic and a dividend d^ 
pended the tenure of their property, often whether they were to be rich moi 
or beggars. When the panic came, the resources of many became inade- 
quate to meet the heavy calls ; they had to borrow or to' hold on by aaj 
means. To go into the market and sell was ruin, to hokl was their only 
chance, until the openmg of some portions of the line made their slmres t 
belter security, or until the subscription of two-thirds of the capital enabled 
the companies to postpone the calls, and raise money on debentures. Any 
sacrifice of capital to pun time was preferable to throwing shares on tbie 
market, where scarcely any description of property was at par, while the 
perils of forfeiting everything by non-compliance with the act of parliament 
made shares wiSiout a traffic totally unavailable as a security for raisiBg 
money. When all these circumstances are taken into consideration, railway 
managers will not be censured for excesses of estimates, which circunistancei 
alone produced. 

^ The evils produced by the legislature the pamphlet before us well showi^ 
it partkuhrl? dwells on the legalized extortions of land owners, and the pro- 
hibitions of level crossing of common roads, which, of course, it propotei 

to remedy. 

*^ We have now, therefore, to consider the presem state of the railway ia- • 
terest We have so many hundred miles of milway, costing so many mil* 
lions, and as a new institution has arisen, mw public wants have been cre- 
ated, first and foremost of which is cheap travellmg. In a national point of 
yiew, there can be no question upon this subject ; cheap travelling is in the 
highest d^;ree desirable : how is it to be obtained ? Every one has hit re* 
medy ; and the legislature is called upon by many well meaning individutli 
lo cut the Gordian knot, and to buy up the whole of the railwa3rs : others, 
among whom our author is one, propose modifications of this principle. For 
our own part, we are most free to admit, that on the leading lines of trsft 
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the charges for travelling are absurdly high, and the accommodation for the 
laboring classes totally inadequate; still we are inclined to say that it is bet- 
ter to let the maUer alone than to legislate upon it. The ra'ischief hitherto 
has been in legislating for questions of public enterprize, imposing restric- 
tions and giving privileges, which are the fertile sources of mischidi', and we 
anticipate liltle good therefore from any legislative remedy, the most efficient 
in such cases being, in our opinion, to legislate as little as possible, but to 
proceed upon the broad economical principle of leaving industry to regulate 
Itself, Not that we doubt the right of the legislature to interfere in this spe- 
cific case, or in any similar case. Apart from the question of rails and lo- 
comotives, shares and shareholders, the railway system is an institution ha- 
ving tile same public relations as a bank, a college, a hospital, or a pubtio 
house, and in which any rights of private property exisi subordinate to the 
public objects. On the equity of the case, it must be remembered, that if 
railways have been allowed a maximum fare, it was on the express conditioo. 
that anybody should be allowed to compete with them on their own lines. 
This, however, is found to be injurious to the public, and the legislature has, 
therefore, the equity of requiring some other equivalent security for a reason^ 
able rate of iare. "Our ground for letting the railways alone on the subject 
of fares is, that it is more remunerative for railway companies to charge low 
lares than it is to charge high fares, and that this principle is making satis* 
factory progress, and must and will be adopted by all companies. The fol- 
lowing observations from a very able article in the Railway Record, will be 
read with interest. 

(( ( A very large amount of manufacturing business has been created by 
the railway system, for the supply of railway stock, and this will be eves 
on the increase, not merely for England alone, but for her colonies, and for 
foreign lands. We are prepared to see railways rise in value, in the same 
proportion that canals have risen. For although it be true, that the price 
of making railways has been reduced very low of late, it is quite certain 
that, with increasing traffic, those prices will rise. When railways shall 
commence in the Elast and West Indies, in Australia and China, English 
capital will find so many vents, that the intense existing competition will be 
lessened, and assuredly the value of land will rise as our population thickens. 
The greater the numbers of the community the more valuable will the roads 
become. England will be virtually the metropolis of the continent, by means 
of free communication throughout all lands. 

'^ ^ Nothing can defeat railway prosperity, but, at the same time, nothing 
can check it so much as injudicious high fitres. We cannot too strongly 
insist on this point. The increase of expenses in railways is great in pro- 
portion to the diminution of traffic, and the increase of traffic is followed by 
a very slight increase of expenses on the annual amount, while the propor- 
tionate decrease is very great People are gradually getting used to travel, 
the circle continually widening, and as they get used to it, it becomes a ne- 
cessary of life. They can no more do witliou: it, than they can forego their 
provisions. But they must be inoculated to it, and this inoculation will not 
take place while thev are frightened by high foxes. We are of opinion diat 
it would be a wise thing for railway companies to establish tome rule in 
lowering their fares in proportion to the increase of their passengers. It is 
the largest number that will pay best, in all cases, and we apprehend that 
the lowest £ures will also pay best, unless where the numb^ of passengers 
is limited.' 

" The author before us certainly does not go &r enouffh for us in his pro- 
posed legislation, for he is content to have open third cum carriages at ^ 
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per mile, attached to all trains. Now we thiok as a matter of pvdilic 
It is desirable that all trains should be covered, as in Belgium, and that 
cieol distinction in comfort will always exist between the several clanes d 
carriages. Third class carriages should be provided with seats, cowtak 
whh tarpaulin, and have cunains ; and second class carriages be first cloi 
carriages without the cushions. In practice this arrangement bas w€rM 
well, and will work weli On short omnibus lines, however, open stsad-^ 
carriages do no harm. On all lines a step remains to be taken, mrhich may 
be pursued with advantage, we mean the running of slow, cheap trains, go- 
mg at the rate of some ten miles an hour. Such trains can be worked mmk 
cheaper than hi£^h speed trains, and there are large classes of the public i» 
whom time is of less importance than money, £miales in particu&j'/ AM 
these things, however, may be safel3r left to experience, and experience s 
beginning to show that a high &re is the wrong system for eztiacting the 
greatest revenue from a railway. The cheap fore system b swlisliii iiiiilj 
progressing, and will establish itself without l^iskuive aid. A gican t masj 
experiments are also being made as to excursions, return tickets, iveekij, 
monthly, season and yearly subscriptions, the results of which are prasw- 
gated by the railway press to the general information. Here, loo, vre nay 
observe, that it is not one of the least r^narkable features of the raii^nraj sjs- 
tem, that it has created a press, by the competition and energy of the meoh 
bers of which a degree of information ii diffused which has been prodoctife 
of the greatest benefits, and which under no central administration coaM 
exist By the means of this agency upwards of a hundred reports of di- 
rectors and engineers are yearly brought under the scrutiny of the great 
body of railway capitalists, while the comments of the shareholders at the 
meetings are recorded at a length, and with a degree of accuracy only sar- 
pMsed hy the reports of the houses of parliam^it This is totally indepea- 
dent of the weekly communication of every kind of intelligence, and the 
keen investigation of a number of editors experienced on the subject, and 
solely engaged in such discissions. Indeed it is not one of the smalleat mar- 
vels of the railway system to see one of these papers with more than thiitr 
of our pages of close tjrpe recording the minutest details of railway wan- 
arement, and the most trivial observations of the humblest shareholder or 
official, for the perusal of many hundred railway directors, secretaries, en- 
gineers and functionaries. The loss of such auxiliaries consequent on the 
centralization of the railways by government, would deprive us of an en- 
gine of improvement which no other machinery could supply, even suppo- 
sinff the government to be willing at its own risk to keep up for the benefit 
of Its functionaries a Railway Journal^ or Railway Record, for even if it 
found the money it could not nnd the materials. Seeing the influence which 
tUs press has in the diffusion of intelligence and the propagation of trudi, 
we are quite satisfied that the directors still holding out against low fortf 
will not be for long. 

^ The grand remedy, however, we think, lies in improving the arrange- 
ments for. obtaining acts of parliament This our author has also turned Bis 
attention to, but we think he has not struck at the root of the eviL In cooh 
mon with many other individuals he has the customaay horror of projeetorB 
and share jobliers, and for the sake of remedying any evil connected with 
share jobbmg, he is willing to sacrifice the interests of the community. We 
say give every ^ility for obtaining acts of parliament for railwajrs, harbois, 
doclu, bridges, and all useful worlo, take no trouble about whether the work 
will pay, or whether the parties have money to carry it on, leave them to 
ios^E after that theaiselves, and do aot for the fear of encouraging siMure job- 



preT€iit people ttom ctrrjring out useful works. Let socii paxties also 
^v^ the power of raising as much money as they can upon the work, and 

^Ine parties lending the money look to their own investigations for the se- 
ricy, and not to the legisktura We know these are views diametriodlv 
I>08ed to the prevailing practice, hut let them be canvassed and ^ey will 

£ound to be right Dep^d upon it, the more trade is left to regulate itself 
d. the more it is carried on by private enterprize, the better. The public 
'^rery well able to protect itself^ and to form its own judgment as to tne ad- 
bility of an investment without any legislative aid on the score, which 
all is totally erroneous — for have not many of the lines, guaranteed by 
a.x*Iiament to pay five per cent, been for years without a dividend, and others 
CB. the contrary surpassed all parliamentary calculations. As to the bubble 
>czipanies, we have no fear on that head ; West Middlesex swindlers may 
Kist as they have existed, but a whole community is not to be fettered to psa- 
e«it the perpetration of crime. Give every facility for obtaining railway 
Ills, relax the standing orders, do away with all deposits, and you need en« 
^Ttain no fears about existing lines charging high fores. Here, too, we may 
rl^serve that nothing could be more absurd than the doctrine lately held in 
Ixe legislature, that no new line should be authorized to compete with an ez- 
8t.ing railway, for the more railways the better for the public at large. The 
dLea, too, of the vested interest of a railway in the tranic between particular 
o-wns is supremely ridiculous, for it is evident that it did not regard the vested 
nmterest of the turnpike road it superceded. No one can have a vested in- 
Derest in abuse, and it is an abuse to subjedt the public to a hig^ rate far tra* 
veiling, when they can be carried more cheaply. 

^< The suggestions of the author, that the five per cent government tax on 
railways might be appropriated as a tax for buying ihem up, is an exceed- 
ing^ly good one, and we think such a fund might be advantageously applied 
in the gradual purchase of shares at the market value without invocving any 
^reat interference with the grand principle of private enterprize, for afm all, 
^vrbat we have to look to is not what we shall do with the present railwajrs, 
l>ut how we shall keep up the national energy, by which such gpreat works 
liave been prosecuted, and by which still greater things can be effected in 
oar own country, and in our vast colonial empire." 

COST OF TRANSPORTATION. 

The interesting and flattering statements of the Delaware and Hudson 
canal company, for 1842 and 1843, will be fresh in the recollection of our 
readers. We allude to them again in order to give some explanations which 
appear to us important Since the dppearance of these statements in the 
Journal^ we have been informed that the amount charged to the railway in« 
eludes many miles of new line of road, as well as a very dififerent arrange- 
ment of the entire *< modus operandi" on the eastern side of the mountisun. 
The canal has also been improved, hence the actual cost to the company 
caimot be stated with the accuracy we should desire, from any data in our 
possession. It will be seen that the greater quantky brought down in 1843 
cost less than the smaller quantity of 184S ; and it is |HrobaUe that the next 
statement will show a still greater reduction. We have heard also that some 
portion of the coal was sold at three dollars and a quarter per ton. The 
account our idbrmant gives us of the style m which the works are canried 
o&^ has made us deswout of a deiails4aoeoi»t of:die operatuNia of tka eoca% 
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ptay, as fiir as they iall within the scope of the Joumaly and vrhen 
brings a little leisure we hope out wishes may be gratified. The resubs ci 
the new arrangement are, we understand, highly favorable to the railvrzj 
cause. 

Mr. Nicolls, the superintoad^t of the Reading raihroad, states the maoL 
cost on that work, 93 miles long, to be 46 cents per ton, {Jottrft^, Maici 
p. 83,) which is at the rate of 4*96 mills per ton per mile. Tlie ai-eia^ 
load was 160 tons nett, and the return of the empty cars is included in cbt 
4*95 mills per ton per mile. 

The Baltimore and Ohio railroad company estimatA the cost at -041 ceaa 

per ton per mile, with loads of 210 tons, and ascending gradients of 864 

feet per mile. In this estimate the cost of locomotive power is 2-^8 mi.* 

per ton per mile, and with the gradients of the Reading railway this woo^ 

be reduced one-half, and the estimate of the Baltimore and Ohio compoij 

-228 
would be -941 — = -827 cents per ton. This is nearly twice the 

mate of Mr. Nicolls, and it is obviously intended to be high enough. 

the latter gentleman may not include renewals of railway. In tliat 

the account would stand thus — actual expenses, *495 cents 

Reirowals of track, bridges, etc., * • * -250 ^ 

Contingencies, ... - '100 " 

Total cost on Reading railway, - - 845 cts. per ton per mile. 

This agrees with the Baltimore and Ohio company's estimates very nearij. 

While on this subject, we would observe that the objections to high grades 
may be carried too &r, and that too many imagine that, because an engine 
on the Reading railway can draw twice as much as on most of our railways, 
therefore the cost of transportation will be reduced one-half. This investi- 
gation, however, to be thorough, requires a complete examination into the 
details of each peculiar case, and we must refer the reader to Mr. JSllet's 
papers, to Mr. Casey's paper, (Aug., 1839,) and to the report of Mr. Yig- 
noles* lecture — the two former written for the Journal. 

It will be remembered that the cost on the Cumberland canal is about the 
same, and the experience of Pennsylvania shows, that with boats of 70 tons 
burden, seven mills per ton per mile, even for long distances, yields but a 
sorry remuneration to the boatmen. Still coal is carried at that rate, and 
where the business is very great, and where small or nominal dividends only 
are expected, coal may be carried on some canals for one cent per ton per 
mile. 



ATMOSPnOLIC RAlLWATa 

We gave in the January number of this Journal, an article on ^ Atmot- 
jrfierie Railways," from the Glasgow ^ Practical Mechanic and Engineen* 
JoQinaL" We now give further details in relation to this interesting subject} 
in a letter from one of the patentees, in reply to inquiries made by the Sooth 
OnoliDa railroad company, thiongh Miasfi, Palner, MaldUop and Ca, of 
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oadoa. In ^e Railway Times, of May 18th, we find the eommeneosieiil 
r a report of an examination before a select committee of parliament| in 
'l&ich Mr. J. Samuda gives a minute description of the construction of the 
tfHospheric working apparatus — to which we shall refer hereaftw. 

In our next number we shall republish most of a ^ Treatise on the 
daptation of Aimospkerie Pressure, to the purposes of Locomotion on 
Railways ;" with engravings, illustrating the mode of connecting the cars 
vMk the atmospheric apparatus ; together with a statement of the cost of 
construction, and expense of working, as compared with the locomotive sys- 
em — ^based upon actual operations. 

This system, like all new theories, especially if of great importance, has to 
work its way against the prejudices of the community, and in this case against 
tKe interests of leading men connected with railroads in Elngland— conse- 
c^uently its progress has been gradual, and mainly at the cost of those im- 
mediately interested in it ; but if the statements now before us are to be relied 
on, we are of the opinion that it will at no distant day, supersede the present 
mode of working railways ; and that the improvement in safety, economy, 
and speed will be as great over the present system as that is over the almoit 
obsolete stage coaching of former days. 

We give, in this number, a short extract from this treatise, which, if ac- 
curate, places the two systems in a position exceedingly favorable to the at- 
mospheric. We shall be gratified to receive the views of our correspondents 
on Uiis interesting topic for publication in the Journal 

We are under obligations, for these documents, to J. E. Bloomfieldi Esq., 
^xrho will please accept our thanks. 

Mr. D. K. Minor : By the last steamer, I have been &vored with a copy 
of Messrs. Samuda, Brothers' communication, giving the cost of laying down 
a mile of atmospheric railway, as well as the cost of working the same^- 
being a reply to an application from a railway company in this country, 
who desire to dispense with stationary power, on an inclination of 300 feet 
to the mile. 

It would appear by Messrs. Samuda's letter, that the atmospheric principle 
of motive power, costs 6^ pence sterling per train per mile to run 60 miles 
in the hour — while the slow locomotive engine, to run 25 miles per hour, 
costs 15 pence, or nearly three times as much, to run with half the speed, 
and with greater risk, as I understand it, to the passenger. 

I would claim jrour notice of the remarks of the editor of the London 
Railway Times, (k the I8th May, as well as the first part of the examina- 
tion of Mr. J. Samuda before a committee of the house of parliament, also a 
description of his plan. 

« To apply the subject'— allow me to ask, if the atmospheric railroad is 
what its friends claim for it, why not adopt this plan to make a railway to Al- 
bany? The charter of the New York and Albany company will cover 
the application of this principle, and as the objection heretofore has been dM. 
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a railway could not compete with the NoHh river Bteamboals, it it ton 
hoped that this interesting 8ul]ject will claim the early attesitioa of oai« 
gineert and mechanics. We must not be behind Elngland — 'nk this ~| 
ahead^ age^" particularly, when we have got Pr<^eB8or Morse's magnciioe 
legraph, to announce in forty seconds that 30 cars, canyin^ 1500 pii 
gers, in three hours from this city to Albany, after breakfkst, desire thsai 
requisite arrangements be made for dinner, so as to be in time to take teas 
Buflalo, over 390 miles of intervening railway. 

Very respectfully, J. £. E 

Extract of a Letter from a Railway Company at Charleston, to vkti 
Messrs. Samudo^s Letter is a Reply. 

'< We have on our railroad an inclined plane of 360 feet to tbe mile, wl^ 
at present requires stationary power to overcome, but which we axe desirca 
of dispensing with. From the examinations made, the operation \Krill invoi?. 
no little expense, and we have been deterred from proceeding by a oast 
which has appeared in the English Journals on the success of the ansc^ 
pheric railroad between Dublin and Eongston. We are inclined to tk 
opinion, from what we have read on the subject, and from our ox^m. calcnW 
tions, that this atmospheric power may be applied most advanta^eouf/f t 
planes, and particularly where the plane is not to be avoided but by a circit 
and increase of distance, involving no ordinary expaise— we will, xherekit 
esteem it a very great favor rendered to our company if you will obtain firoca 
Gtoeral Pasley, R. E., J. Brunei, Esq., M. Mallet, or Mr. Vig^oJe^ or 
from any other competent source, the real practical results of the experimeai 
now making, with the cost of construction per mile, and the power exe7tt4 
with the advantages of this power compared with steam, on the various iD- 
clinations of a railroad. We would be pleased to have the arguments bed 
pro and con., so that we shall be the better able to decide on the two qutf' 
tions which present themselves. 

^' First. The expense of reducing the grade of inclination at our pkn^ 
by a circuit, and 

'< Second. The expense of overcoming the inclination and delay at the 
plane by the new power." 

Copy of Letter from Messrs. Samuda^ Brothers. 

^ Southwark Iron Workty April 30, 1844 

'< Messrs Palhbr, Mackillop & Ca 

^ GtMTLEiOEif : We beg to acknowledge the receipt of your inquiries le- 
apeeting the atmospheric railway, and in r^)ly beg to hand you the ^Uoif- 
ing informatioa which we regret will not, in all probability, be as complete 
as your friends might wish, owing to the want of some information which 
their letters do not supply, and which we woold fisel obliged by your obtsift* 
ing for us. Thus, the length of the inclined planes is not named. We ctt 
onlyi therefore, in the present instance, give them such general informatieo 
as we hope may be useful - 
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'^ The diam^r of the vacuum pipe which we xeeoaunend in all oidinary 
aes is 15 inches ; this will draw 



>0 tons cm a level, 
sO « up 1 in 160, * 
>5 " "1 « 120, 
i8 « "1 " 100, 



48 tons up 1 in 80, 
44 « " 1 " 70, 
39 « « 1 « 60, 
33 " " 1 « 60. 



^' Up such an incline as you name (360 feet per mile, or 1 in 15 about,) 

Tvill take 12 tons, which, in all probability, will be too small a load, if so, 

OMrever, the area of the pipe will require to be increased till it meets the 

3ad yoa deem sufficient — ^probably 20 to 25 tons will suffice, in which case 

i x'^pe of 22 inches diameter will be required on that incline. 

^ The engine power necessary depends on the speed you require the trams 
o travel — thus with a pipe 15 inches diameter, (which is capable of draw- 
ng^ any of the loads on the corresponding gradients mentioned in the an» 
lexed table.) an engine of 100 horse power will be sufficient for a speed of 
50 miles per hour, or 68 horse power for 30 miles per hour. 

<' The distance apart the engines should be placed will be slightly infla* 
enced by local circumataaees, but will average 3^ miles from each other. 
TVe have subjoined a table showing the working expenses on the atmosphe- 
ric system on a long line of railway, similar to the London and Birming- 
ham here, and performing the same amount of traffic ; from that statement, 
the i^oBt of haulage oq the atmiospheric qrstem, travelling at 50 milei per 
hour, is - - - ... &|^ per train per mile^ 

iirhile the prevent cost with locomotivea, at the 

present speed of 25 miles per hour, is 1^. 3d, ^ <' 

^ In the maintenmce of way there ia also a saving on the atmospheric sys- 
tem, for the destruction caused by the locomotive engine to the rails, and Uie 
•way itself, is entirely avoided^ and in its stead, we have only the expense of 
atta!iding the mains, and whidi in practice we find fully provided fbr vnth 
one laborer per mil& 

^ The dost of the atmospheric apparatus will of course be sHghdy faiflo- 
eneed by local causes, the price in London vnH) be as follow? : 
15 inch vacuum pipes, about 309 lbs. per yd. = 5272 tons 
per mile at £6, .... 
. ^ Continuous mlve and iasteniiig*, via ; 
Wrought iron irtatea and barSy 18| tons, 
Leather, 42 cwt, .... 
Belts and nuts 24 cwt, - 

Labor, rivets^ oil, tools, ete^ 
lUlow lining and composition for grove, 
Planing, drilling and lining with taUow, 3f. Ad. par yard, 
Station valves, about - 
Tnielling pistiNi and ge», ^ 

l)faTOgM^ipiriBfimdffine|ipo€i^ altf.i«iy6 par ct, 158 
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«« Tlw cost of a iFAcitiim mam, 112 indiet diui^ wiD be COMlj 

mile. ! 

" Table of working ezpenset of the atmospheric syatem leferred ^ m 
line similar to the London and Birmingham Tailway, 1 l^i mika foag, i^ 
performing a similar traffic 
Coal each engine bums 600 lbs. per hour, and 

works for each train - • - 81 mm. 

Add for waste while standing. Is. 3d.j - 2lmin. 

11 min. «Mlbs^ 
32 engines x02 lbs. = 2044 lbs., or 1 ton 6cwt 1 qr.41baL, at Oc, lU Hi 

TFajra--33 engine stations, each 2 men at 6i. > J Q^ 18 X 38 .^ ^f 

" . " " 3i.r aottiSS' 

Bepairs to engines, oil, hemp, etc, 6 per cent on cost, say per 

Ctl2 10s.x33 .... ,2„(,il 

^ ' 30 trains x 366 days 
Piston leather2s.,charcoai6i., wear and tearoftrayelliaggear4|Wl, fU. l^ 
Superintendence, clerks, foremen and office expenses, say £2600 

£2500 . Mu 

P"' "^^™' M^^M6' JlT 

Total haulage - ^d, per mile, • - - 6U W A 

^ Any other information which your friends may require, we shall ltd 
times be happy to furnish. We are, etc 

(SignedJ ^Sakuda, BKOTHSti" 

Messrs. Samuda, Brothers, having omitted to state thacoal of ststiflSUT 
engines, they write on 10th May as follows : 

" We regret that we should have omitted the price of the stationsiy •* 
gines in our particulars of the atmospheric aj^paiatus furnished yoa 
^ The price of two 50 horse condensing engines with their vacuum 

pumps and apparatus complete in every reqieot, and put on 

board a vessel in the Thames, wilt be . ^ • £tft^ 

^A pair of 34 horse engines and pumping apparatus as above, 30M 

ON TEE ATM08PBSRIC STmil. 

''lit The Um of power oecigkmed by ibm toeoan Hi feiginiihfcviag todwtwtbari^ 
weight if entiielT avoided, and steep hiui maj be — nended with no men xMriwwly^ 
than that actual!^ due to the aoclinty, as these is no wdcht except the tiain. . 

** There is no other known power which can be applied to locooiotMn withooictf^ 
censideraWe weight and friction with it The ill effec 
alnadr pointed out, and the same disadTantages exist 

miM be drawn along wkh the train, and beoone an 

planes. The defects of n^ies in other re^Mcts are too genefallj known to need ^''''K 

"fid. The weight of the rails and chairs on the new system may be less by ooeW 
thaawlKreloeQinotiTe engines are employed, as the OMRiagw of the ^^ betooV 
toiDJimthem. The annual charge ctf maintenance of way wiD, feom the smiciM'^* 
lednoed to a ooniiderabltf f^x tftit. 

««3d. The wear and tear of fcKx»iotifie,iXMnpaied with alKlionsqrflagii^ 

^'ith. By the new system die fhn power of teeogineiwalwam obtained; apd40» 

incBne the addit ie w al qoantitT of ftiel consumed in — '^-Hi^g wfflbe saved in doofssyi 

as Um iMina fan down bv taeir own gnnllgF. Um «Kp«aeefibal wiB beAB<^*' 

««aed, as the expense of using eoal is only hatf that or coke. . ^ 

«" Oi Um WW lyMn the vekMi^ dependi enlisrily ipoB Ihs v«M^ iH^ 
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firom the pioe ; therefore, by Bimj^y increasing the air pump, any speed may 
ainod ; &zid with a nxed quantity of traffic per diem, no consiaerable inarsafle in dto 
onaiiDied or any other expense is incurred for improving speed, further than the small 
Lonai po^wer required to overcome the increased atmospheric resistance. An actual 
g m tne fixst cost of a railway constructed for hi^rh velocities may be effected, because 
irfbrmin^ ttie journey in less time, a greater number of trains may be despatched each 
axkd tVieir -weight diminished ; theiefbre the jnston, having less to draw, may be smidler 
uneter. The cost of the pipe (which forms the largest item in the first cost of this 
'ay^ ivill thus be reduced in nearly the same proportion as the speed is increased. 
Besides tli€2se advantages, the system possesses others of still more importance to the 
ic. !N'o collision between trains can take place, for as the power cannot be applied to 
» than one piston at a time in the same section of pipe, tne trains must ever be the 
^ of a section apart from each other : and if from any cause a train should be stopped 
be middle of a section, the train wbkii foUows it will be obliged to stop also at the en- 
ice of the pipe, as there will be no power to propel it until the first train is out. It is 
\ impossible tor two trains to run in opposite directions on the same line, as the power 
nly applied at one end of each section. A train cannot get off the rail, as the leading 
riage is fiimly attached to the piston, Which travels in the pipe between the rails, and 

Vug^age and carriages caimot oe burnt, as no engines travel with the trains. 
* 'we T\<yw come to the comparioive cost of Ae two systems. 

^ 1st. The noceasity of havinff the railway comparatively^ level causes Uie present enor- 
ms outlay for earth work, viaoucts and tunnelling, and increases the cost of land, not 
ly hw lengthening the line to save cutting and emhankment, but by the quantity wasted 
. each side of the road wherever such work is required. Thus, if an embankment or 
ttin^ has to be made of 30 feet, at least 60 feet of land must be covered on each side of^ 
le rauway in order to obtain sufficient slope, makinira width of 120 feet, besides the road, 
ccept where they occur in very fiivorable ground. The comparative expense of this item, 
stween the two 83rBtems can be ascertuned by referring to the average cost of forming a 
inuMke load and that of the principal railroads now in operation. 

*'Sinoe it is not necessary to make d^ours to avoid steep gradients, the direction of the 
lad in a stiaigfat line may be more nearly preserved." 

LocoMonvB SYSTEM. Per mile. 
Taking ^ye of the principal railroads as the basis of our calculation, their 

average expense of formation has exceeded* « . - £96,000 

&]id the cnriginai stock of locomotives, . . - 1,000 

£37,600 
ATMOSPHERIC 8T8TBM. Per mile. 

n» ayeiage exDone of finning a tnmpike read throughont Rngland 

has been £3000 per mile, but for our road say - £4,000 

Allow extra for nMid bridges, ... 2,000 

Baik, diahs, sleqwn aad laying down, - - S^fiOO 

Main pipe and apparatus complete (on a scale fer transportins 360 tons 

per nour, or 5000 tons per aay of fourteen hours, on a roaa with gra- 

SetOs of 1 m lOOX .... 5,900 

Fixed engines, air piunps, and engine houses, - - 1,400 

Travelling pistons, .... 90 

15,190 
Ssving per mile in forming and fhmiiihing on the atmospheric (lyBtsa, 92,480 

37,600 
Annual eiqjenses of working per mile, when conveying two thousand tons per day. 
(This is beyond the average quintity conveyed on the Lrrerpooi and Manchester raOroad:) 

LOCOMOTivB 8T0TBM. Per mile. 

5 wr cent, interest on capital invested, £37,600, ... £1,880 

Maintenance of way, . • • « . 460 

Locomotive department, including coke, ... IJBOO 



ATMOSraSttlC STSTEM. PoT oi3e. 

5 per cent, interist on capital invested, viz., £15,120, « £756 

Maintenance of way, and attendance on mains, - - 300 

Wear and tear of fixed engines, 5 per omt €/t oat, - • 70 

Coal, 0-75 lb. per ton per mile, 914 tcms, at 90i., • - 914 

Wages to engSnemen and strokers, ... 60 

1,400 



4,130 



'0« escalations sra fooitdsd oa tks rtptfrts of difbrsat eompaaiss whose taahrajs era oosBplotOi 

stia%fifi<ai4 staltb 



to .^ _ ^^^ 

RflMwal of tnKfdfii^ apptntoi tiid cmyitioP; 



Amrad saTiDg per mife on the itmotfihene lyitaa, • - %JM 

Total expoMei per too pernOe oa tlM loooaotb* igritMi, - - lii 

« u *( KtMOiiilkeiiB ** - .UK 

EzehMive of ounrwgee and snoieemeDt, whkli mtj be tekea «■ Ae mbw ob^iAm 



There is a yery interesting though somewhat discorsiTe article oa 'i^ 
ducts and canals" in the London Qnarterly Review, for Mmrch last bvil 
perhaps astonish the advocates of canab to learn that the IXtke of Bn^ 
water regarded with no little uneasiness, and with almost incredide fin- 
sight, the ultimate capabilities of the railway, thoagh «t that timeiiociaf 
bqrood the common tramroad existed. When congratulated oo st \a^ 
reaping the profits of his perseverance and sacrifices, he replied " YeSf wt, 
'shall do well enough if we can keep clear ci those d— d tramroads." I 

The Croton aqueduct is also mentioned in these flattering' tenns: '^K 
^ London with all its water companies is as well supplied with acceaile 
water as modem Rome is by only two of the aqnedocts, vriietber totas 
as some count them, or twenty, which ancient Rome possessed, wevi 
content ourselves, Anglo-Saxons as we are, with resorting to New Torkir 
wise saw and modem instance, and most lead oar readers to driakit^ 
Croton aqueduct" 

The reviewer has got it into his head that there is boom doubt ai to At 
work accomplishing its object The only objections we have beard are tkt 
the deviations firom the original plan in the Harlem bridge and dam ii^ 
Croton have cost the city several hundred thousand dollars, and thataick- 
tectural eAct appears to have been avoided not by an increase^ but ett^ 
without any diminution of expenditure. There having beea no efltimiie^' 
incomoi and the expenditure having^ beea in &ct ^ad libitam," the Cnnoi 
water works have escaped the searching and infrllible ordeal through wUd 
the railway has to pass. But as regards the supply of water with reftni^ 
to qiaJity and quantity, there can be no denbt as to the exedleBce c(i^^ 
mer, or the abundance of the latter. 

The Mohawk and Hudson railroad company having done away witk tk 
use of the inclmed plane at Schenectady, are now engaged in haiUH^ 
entire new road at Albany, in order to avoid the inclined plane at thstcity- 

The Long Island railroad company are making a tunnel in Atlantic tf^ 
Brooklyn, in order to bring the engines near the tery, and to do atmy^ 
the use of horses. It will also save time, and thus ail them in coov^ 
JUT the Boston travel Should this meet the eye of the engineers of the ah^ 
imp ort an t works, we wotthi beg leave to intimate that some details ai to <i^ 

annual coat on the old plan, the saving by the new and the oariay^^i''''^ 
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that aaving k ^fiected would be of interest to our readers generally, and, as 
*^ive liave in another part of this number endeavored to show, would be at- 
tended with no disadvantage to themselves. 

The Central railroad (Michigan) will be opened in July to Marshall, and 
in the HeiII to Kalamazoo. 

Enlargement of the Lachine CanaL — ^* In the list of imports by the La- 
e canal in this day's Gruette, will be found the cargo of the Gluebec forwarding com- 
r's barge Shannon, consistinff of 1903 barrels of flour. This, we are informed, is the 

It cargo ever brought firom uie upper country to this market, by about 400 barrels.^' — 

itreal paper.] 

Here it will be seen that a wooden canal boat, which passes the old locks 
of this canal, has actually brought down 190 tons of freight. An iron boat 
inrould take 260 tons. Now we know that 100 boats per day can be passed 
through single locks with ease, and — we quote from memory — the total 
amount of western produce, via the St Lawrence, does- not exceed 600,000 
to 700,000 barrels per annum ; and 100 boats with 1900 barrels each, gives 
190,000 barrels per day. . Hence, the old Lachine canal will easily pass the 
western freight in 6 or 6 days, and would not require more than 10 or 12 days 
to pass all the flour and pork which passes over the Erie canal. * Yet the 
former is to be enlarged from 20 x 100, (the size of the present locks,) to 
45 X ^200, and the channel of the canal in proportion. The <' Canals of 
Canada" have, however, been thoroughly discussed in the Journal, and we 
only allude to them now to show that the views of the writer are fully borne 
oat by experience, and also to give a practical and striking example of the 
minoiis consequences which infallibly result from entrusting to political ad- 
venturers the management of works, to the success of which that character 
and skill, which we have strongly hisisted on in our opening article, so 
kurgely contribute, and without which all is a lottery. 

BATES OP FAEB AIVD EATBS OF 8PSED ON RAlLSOADS. 

In our number for April we presented some considerations on this subject, 
aad cited the case of the line of railroads between New York and Wash- 
ington, as one on which rates of &re, much higher than could be judicious, 
w«e adopted. Oar impression is that the prosperity of this route of travel 
kas been much retarded by these rates, which have a tendency to throw off 
the tnvel <m other routes, and at the same time to prevent the increase which 
•t more reduced rates would take place between the cities which it connects. 
M the same tkne, it was evklent to us, that the present rates of fiure, if con- 
liniid, most lead to rival lines being gotten up between these cities, of an 
infnior character perhaps, bat at more reduced charges to the traveller, 
whioh would carry off much of the aliment pertaining to these works ; and 
tsfirioids of the railroad system, reluctant to see it retrogradej we were 
iBxioiit to ate a policy adopted, which, while it was liberal to the public, 
was the true polUf for the railroad companies. At a rate of from f 2 to 
10 80 between New York and Philadelphia, the same between Phihdel* 
fUiaad BtltBBore^ and frmn 91 to 91 60, at tutbrn^ between Bahteote 
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and Washington, and with not more than four and a half hoars 
New York and Philadelphia, and from five to five and a half betwca 
Philadelphia and Baltimore, the railroads connecting these towns may m^ 
nopolize thfe whole travel between them, and that greatly increased, prohabh 
much more than doubled, by such a policy ; but we predict if the jH-weff 
high rates of fare, and low rates of speed, on this great line are oontinoed. 
a year will not elapse before rival lines of steamboats and stages iwill beeatb- 
lished throughout its whole extent; and if established they will be sastainei 
both because at the present reduced prices of labor, provisions and mateckk 
they will be kept up at a comparatively reduced cost, and because the pt^ 
lie, which considers its good nature to have been abused by the 
companies, will be inclined to support them. We trust that the 
companies will look calmly at the subject, and see to what they are at pfc- 
sent exposed by their too grasping policy, and mistaken views of it, and n 
we expressed ourselves in our previous number, on the subject, will ^ nd oc 
the principle of the ounce of prevention being worth the pound of cure. ' 

It is apt to be the case that we are not apprehensive of danger where we 
have been for some time exposed to it, and the companies in question, haviof 
so far escaped any direct competition, may perhaps think themselves safe fom 
it. But they should bear in mind that the country is no longer in the pros- 
trate condition in which it has been since the revulsion of 1837, and that s 
spirit of enterprize is now abroad, which will leave unexplored no 
to profit Ericsson boats have been already built, and more are 
for the conveyance of freight and passengers between New York and Phik- 
delphia, New York and Richmond, and Philadelphia and RichmottL 
These boats may be expected to divert some travel from the railroad lintf) 
but nothing in comparison with what would be taken from them by Imes 
of stages and steamboats at a reduced rate between New York and Phik- 
delphia, and Eridsscm steamboats between Philadelphia and Baltimore, by 
way of the Chesapeake and D^laware canal, or a line of very quick steam- 
boats on the Delaware river, and Chesapeake bay, connected by an expedi- 
tious stage Ime between Newcastle and Freachtown, or parallel to the Ches- 
peake and Delaware canal. An independent canal line, or a day line cf 
quick, steamboats could not fail to do well at half the present rales of kre 
charged by the railroad company between Philadelphk and Baltimore. 

We say an independent canal line, because there is at present a daily liae 
of Ericsson boats between Philadelphia and Baltimore on the oanai rorte, 
but these it is generally understood are owned by the railroad compaay9.0r 
large stockholders in it, and are now, not to make money by the transpoHi- 
tion of passengers, but rather to keep travel /rofn the canal, and throw it at 
the railroad, the rates with this view being kept hearly ns high by the canal 
line as on the railroad itself The kct that few travellers under these cir- 
cumstances take the canal route, is no evidence that a really effective liae m 
the canal would not carry off a very large tmvel. On the ^contrary weiare 
very much nustokec, if a night line on thk route would not compela eviaat 



Lhe 8aine rate of fare very advantageously with the railroad ; and, therefore, 
it once gotten up and prosperous, there would be no probability of the rail- 
road company putting it down, or buying it up Without a great sacrifice. 

Instead of adopting a policy which will certainly bring about these results, 
i9ve M^ould earnestly urge the companies between this and Baltimore to look 
to tbe other side of the picture, and see what may be done by diminished 
rates of fare and increased speed. In the first place their example would be 
followed by other railroad companies south and west of them, and the whole 
of that travel which is now diverted to the sea, and passes between the north 
and south in sloops and schooners, or which passes up the Hudson, and 
thence around by the great lakes, even to New Orleans, would pass over 
their railroad and the Baltimore and Ohio railroad to Wheeling, or by the 
railroads south of Baltiniore to the south and south-west Secondly, the 
local travel between the large cities would be greatly increased. But, lastly, 
and what seems to us of much more moment than any other consideration, 
the companies would establish the prosperity of their works on a more per- 
manent foundation, both by doing away with the temptation which now ex- 
ists to competition, and by satisfying the public which is at present univer- 
sally impressed with the opinion that the fares on the great routes in ques- 
tion are too higk, and their rates of speed too slow, and that in other respects 
it is not accommodated on them as it ought to be. 

Our thanks are due to the Hon. Asher Tyler, the Hon. Horace Wheaton 
and the Hon. Hamilton Fish, of the House of Representatives, for public 
documrats — recently received. 

Elihu BuE&iTT expresses himself as follows in relation to the << iron 

horse" of the railroad : how few there are who can do it more eloquently. 

M I love," says he, '< to see one of these huge creatures, with sinews of brass 

and muscles of iron, strut forth from his smoky stable, and, saluting the long 

train of cars with a dozen sonorous puflft from his iron nostrils, fell gently 

back into his harness. There he stands, champing and foaming; upon the 

iron track, his great heart a furnace of glowing coals ; his lymphatic blood 

is boiling in his veins ; the strength of a thousand horses is nerving his 

sinews — ^he pants to be gone. He would ' snake' St. Peter's across the desert 

of Sahara, if he could be fairly hitched to it, but there is a little sober eyed, 

tobacco chewinff roan in the saddle, who holds him in with one finger, and 

can take away his breath in a moment, should he grow restive and vicious. 

I am always deeply interested in this man ; for, begrimed as he may be with 

coal, dilut^ in oil and steam, I rec^ard him as tbe genius of the whole ma- 

cbiBery, as the physical mind of that huge steam horse." 

FitcMmrgh Railroad. — The cars on this road made their first appearance 
al Concord on Thursday, Jane 6th, and the trains will now run regularly ; 
the track ia progressing rapidly towards Vermont, and — Canada ? certainly. 

Since the above, we have received a copy of their report, and shall reler 
to it in our next 

« 

Rtttlroad Aeddent^-on the Syracuse and Aubura railroad, on Wednes- 
day evening, 6th June, says the Rochester daily Advertiser, without other 
injury than what was sustamed by the " iron horse." Would it have occurr^ 
if the cars had been moved on the << atmospheric" pri^iple ? Mr. Sammdoj 
one of the iBTemors, says it is impossible. 



Nonoich and Worcester Railroad. — The Norwich Courier, of Jime 4A, 

sayi that the annual meeting of the stockholders of the Norwich and Wocceatcr i 
took place in this city yesteraay. n The following gentlemen were elected directoa fcr tk 
ensuing year: D. Tyler, W. P. Green, J. A. Rockwell, Norwich; A. E^e'Witt, Oxfoi. 
W. W. Ward. Bo«ton ; S. R. Brooks, Jacob LitUe, Elihu Townsend, John JEUnkm, A^ 
fred Brooks, New York; Asa W. H. Clapp, Portland, Me. 

It is said that is in contemplation to extend the Long Island railroad serefi mOfls htj^i 
Greenport, bringing its terminus to within fourteen miles of New London. AiKithfr fo* 
ject on the tapis is to extend the Norwich and Worcester road down the river to & pool 
opposite or below New London, so that the termini of the two roads shall be broaglti 
in 13 or 14 miles of each other. Thus this route between Boston and Ne^r Yoik 
be substantially a land route. If, then, the dbtance from New York to the e&EEtcm 
nus of the Long Island road— ^ne hundred and one mile*— shall be accompKtihad to 
hours — no more and no less— (and that is what the company confidently expect to do)^ 
route will inevitably be the quickest, surest and most popular route between tlie Vmo "^~ 
Ab such, it is sure, also, to become the great mail route. 



Boston and Worcester Railroad. — The stockholders, at their 
meeting on Monday, 3d June, says the Bay State Demodrat, re-elected Mismi'm. 
Hale, David Henshaw, Daniel Denny Eliphalet WilUams, Georee Morey an<l ^aUuoid 
Hammond, directors — and chose Messrs. John Hathaway, Abranam T. Low and Bcn^ 
min F. White, in place of Messrs. Moses Williams, Addison Gilmore and ^aiiiaaiBf F 
Emmons, who declined a reelection. The annual report was submitted and ordered to hi 
printed. 

We have received a copy of the report — from some kind friend, who wfll plcaar acoi^ 
our thanks — but have not yet had time to examine it, will do ao, however, in tiiBe ftr Mr 
next number. 

Boston and Providence Railroad, — At the annual meeting of the stock 
holders of the Boston and Providence railroad, the old board of directors were iili tfarlrrf 
The receipts from January Ist, 1843, to January 1st, 1844, have been 996,631, a^aflit 
875,620 in the same tone of 1843 — increase $23,201 . The month of June is ^'*'»^^»^ M 
•86,000— last year, 823,749. The expenses have been materially Xem than in 1813, wd 
the nett revenue lor the past six months will be nearly equal to what it w»s whem tkt 
whole New York business was done by this road. It was voted to subsaibe 940/IOO k 
akl of the Stou^hton Branch railroad, which insures its being built, and will me a hofe 
Addition of busmess to the Providence. The fieiffht has increased thb year 96 per toL 
to way stations, and 11 per cent, to New York.—- [N. Y. Ametkan.] 

Greenfield and Northampton Railroad. — We leam, says the Qreenfidd 
(Mass.) Democrat, that Mr. Hoyt, is making good p r ogw is s in the sorvej c€ thk 
From a point a little this side of Northampton, for the disUnce of about 11 raSes, tbe 
can be made in a right line " as straight as an arrow," and perfectly level The col 
is to level that the expense o( grading that part of it cannot enceei one thoosand doOMi 
Mr mile. So &vorabie a location for a railroad ean scarcely be found m "New Eogiaad." 
The distance from Qreenfield to Northampton, by the railroad, will be 18 1-2 m&m. 

Another Railway. — The Hartford papers recommend the constmcdon of 

a railway from that city to Danbury, for the purpose of forming a direct railway cooudb- 
.nication from Boston and Hartford to New York ; in opposition to the propoe e d i«ilwsr 
from New Haven to Bridgeport Thedistanoe from Hartfoid to New York via Dftnban 
it is estimated can be performed in four hours. The highest gradients will not exoied V 
foet per mile, and the road will pass through Waterbury and several manu&ctiinzig vi]h|pfc 

At an election of directors of the Mohawk and Hudson raihoad company, hdd on Ihi 
12th inst , the following persons' were elected directors-for the ensuing year : Gtoofse I^w, 
Jaeob Little, Edward Mills, Wm. S. Hoyt and John B. Lasala, ofNew York; RuflM H. 
King, Augustus James, Herman Pumpdiy and John V . L. Pray«t ci Aftaaj. AjbAi^ 
a meeting of the board held the same day, Geoige Ltaw was re-elected presklent and Jafl|b 
Little vice president. 
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▲THOSFHERIO RAILWAY. 

In OUT Jnly number we published a letter from Messrs. Samuda, Brothers, 

the patentees of this new mode of working railways, and promised to give 

in a subsequent number^ a further description, with illustrations. In accor* 

dance with that promise we now gire the main part of a short '^ treatise on 

the adaptation of atmospheric pressure to the purposes of locomotion on 

railways," by M. J. D'A. Samuda, together with several extracts from the 

examination of Mr. Cubit, Mr. S, K. Brunei, and Mr. Robert Stephenson, 

engineers of reputation, before a committee of the house of commons, in 

Tebtion to its advantages as compared with the present locomotive engine 

system of working railways. Mr. Stephenson appears to take decided 

ground against the principle, yet lie admits that ^' its safety is nearly perfect 

if you keep the trains moving in one direction, at the same time" — that is 

to say there is no danger of running off the track — or the only danger of 

accident arises from the possibility of two trains meeting, of which it seems 

to us there is little probability ; but the other gentlemen were decidedly in 

its favor, as the extracts from theip examination will show ; and, << the de* 

ciaion of the committee was unanimously given in favor of the Croydon 

and Epsom line to be worked by the atmospheric system, to the exclusion 

rf the other." 

It is by no means surprising that there should be a diversity of opinion 
among gentlemen of the profession, as well as others, in relation to an in* 
vention which, if it is in reality what its friends claim for it, bids fair to pro- 
duce a revolution in the present mode of railroad locomotion. And even 
Mr. Stephenson, high as he stands as an engineer, and manufacturer of lo- 
tomoiive engines, may be as much mistaken, and as honestly so too, as was 
Dr. Lardner in relation to Atlantic steam navigation ; but we see no reason 
to doubt the accuracy of the experiments and the correctness of the obser" 
vations made by the other gentlemen who werQ.examined by the committee. 
At all ev^its, we think we see enough in it to warrant us in laying it before 
our readers, and to request those editprs with whom we exchajige to do the 
same to theirsi or to call attentioa to the Joutnal containing it 
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On thia tjatem of working rulwa jt dv 
iDOTing power it commimicaiad to thebu 
iy means of a continnona pipe or mui A. 
laid between the raila, and dJTided b; aept 
rating' Tslves into sokable mnd conr^ai 
leogua for exhaustion ; a |iajtial -waai^ 
a formed in this pipe either by steam s- 
nnes and air pumpe fixed at inlervala aloBf 
Jie road, or hj wota pow^, if ifae nMnt 
nf the cotmtry be bucd as to afibnl it— 
These raUes are opened by tbe train mi 
■dvancee, without atoppage or redaction of 
■peed. A piston B, which is made u> fit to 
tight by means of a leather packing, is iuln- 
luced mto the main pipe* and connected u 
the leading carriage of each tuin by an inn 
plate C, which traTela through a laloal 
opening the whole length of the pipe. Tha 
lateral opening is coTered fay a vaInG, 
extending the whole length, formed of > 
strip of leather riveted between iron plMet, ' 
Lhe top plates are wider tbau the gxoof^ 
and serve to prevent the external sir fcic- 
ing the leather into the pipe when the tu- 
unm ii formed ; the lower plalea fit tbr 
groove whm the valve is shut, and maki^ 
up the circle of the pipe, prevent the air 
passing the pl'itonj as shown in figs. 2,3 
and 4. One edge of this valve is securely 
held down by iron bars a a, fastened 1^ 
BCiew-bolta 6 i to a loogitndinal rib e, call 
on the pipe on one side of the lateral apm- 
iog, and the leather between the plates aoj 
the bar being flexible, forms a hinge as io ■ 
common pump valve ; the other edge of 
the valve ^fs on the sur&ce of the pipe <■ 
lhe opposite side of the opening, thus bm- 
ing one side of a trough F, as shown ii 
figs. 2, 3, 4. This trough is filled with • 
composition of bees' wax and tallow, whick 
substance is solid at the temperature of the 
atmosphere, and becomes Quid when heaisd 
a few degreea above it. This compositks 
adheres to the edge of the valve, which 
at part of the pipe which forme the other, & 
produces perfect contact between them ; but as the piston advances, the valve 
must be raised to allow the connecting plate C In pass, and this is effected bf 
ftur wheels H H H H fixed to the pi«on-rod behind the piston, and thtaf 
srture thui formed serves also for the free admission of air to press on ths 

< When the fint dMnoa or Hctba ii Mhunted, the lepuabag vkIvb is opOMi], ui 
Um front of the prton bong tbiueipaaad lo th« cihauMed poitiui of the pipe, tlw itim*- 
phnic ur prewing on the back of it pupds if torwtti m the ppe, uid willi it the tnin I* 
(rhkh it is sttaehed. 
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Hg. 4. Fig. S la the exs« aipHS- 

dog mv«, oi that at the ad 
of the section oeareM to ■■ 
BteBiD eagine ; this valve s 
opened fay the c^mprcani 
of ail caused by the pirin 
after it has passed the bruict 
whidi coiamuiucates witk 
the air-pump. 

Fig. 6 is the eqaiiihri^ 
oitsti'atufseparaliDgTalie. 
The arroHT denotes the it- 
rectioa in which the tnm 
advance The pipe is ex- 
hausted on the aide of the 
valre lelered C, and is oah 
pioloDged on the other w 
lo allow lh« pieton to enu 
the pipe before the TaJn ii 
opened. Auached to <m 
side of the main is a aaai- 
circular bos B A, drndtd 
into two compartments by 
a partition, of which • « ■ 
is a sectional view, and thW 
ling : in the top of the box an 
two small square holes, one on each side of the paiti- 
tion, furnished with a box slide, by which either or boA 
of ihem may be covered at pleasure; within tbelioi 
B A are twoToIvea, b and c, (of which b is the gral- 
er,) connected by an arm d dto each other, and to a to* 
tical axis e, on which they can swing horizontally far 
about 100 degrees. When the pipe is to be exhaintcd, 
the valves are placed by hand or otherwise, in the posi- 
tion represented in the figure ; b filling the opening in 
j^^ f^ the partition, e cloaiag tbt 

main. The box slide ah> 
covers the hole on the aide B 



other hole ooen as the e; 

tion proceeds ; C and B ara 

'acuum ; A and D openU 

air. There is tfaen dte 

same pressure on each sqoan 

inch of b and e ; but b betag 

larger than c both renais 

close, for (he total prestore oi 

b prepoD derating, will beep c 

against its seat, as will be plaii 

on looking at the figure. Btf 

the train on Rpproachiif, 

s, and a passage is formed tbn^ 

which the air in the paTtiti<Hi A, rushes into the main C, so that AtodB 

ue both in tscuo, and ihe proMra boiag remond from b, that aa c Jinn 



M kd( aod lUows tb« jittm to pam. — 
The valve, or rather, piMon i, is a cop 
loUher, riveted between iron plain and 
sbnu into the opening iu the partition : e 
is a flat leather valve, and shuu againil a 
t^dag io the main. 

The main pipe u put together with 
deep socket joinla, in each of which an 
anoukr space is left about (be middle of 
th« packing, and filled with a aemi-tluid^ 
thua any poaaible leakage of air into the 
pipe ia prevented. 

When it is neceeeary to atop or retard 
the train, in addiuon to the nse of a com- 
mon brealcia valve in the travelling piston 
ia opened by the conductor by whiLJi means 
tbe external air is admitted into the ex- 
hftuMed portion of the pipe, and the pro' 
pelling power dearoyed. 

In localiliea where a. sufficient quantity 
and fall of water can be obtained, (he et- 
moapheric lystepi can be worked without 
the aasistanee of any macluDery whatev- 
er: by constructmg a tank or tanks fof 
a total capacity double that of the seenon 
of pipe they have to exhaust,) filling than 
with water, and allowing it to run mit 
through a descending perpendicular pipe 
about 32 feet long (which it will do by us 
gravity alone,) the whole of the air con- 
tained in the pipe will expand itaslf into 
the tanks, and by the time they are half 
emptied of water half a vacnutn will be 
Jbrmed in the pipes, as the air will be ex- 

Gidad into twice it* bulk, and (he other 
If will run out while the travelling pis- 
ton and train are advancing, thns increas- 
ing the space in tbe tanks as that in the 
pipes is diminishing by the approach of 
the piston, and by this means maintaining 
the same degree of vacuam during the 
whole time the train is passing, whatever 
beitsspe«d 

WtrkiAgt cf the Aimeipherie raUtBay 

•a lie Biratinghau, BrtMUl aUd 

TIamm Junction raiivum. 

The syatem is in operation on part of 

tlu above line between the Oreal WeMem 

laiiway and the Uxbridge road, en an iS' 

obuk pan 1 in ISfeaad part 1 iAt]t& 
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Tbe vaewira pips is half a. laile laif^ 
and 9 inches iniernai diameter. 

The exhausUDg pomp ia 37^ HdM 

diaraeter and 33^ inches stroke, woiM 
by a steam engine of lO horsed pomm. 

For ihe pu rpOM of ejcpariment a Jons 
of posta were fixed along the h&lf ode 
every two chains, and a iiaroiiMtric gaagt 
was attached at each end of the pip^ ir 
the purpose of ascerlainkig' the degree ■ 
which the pipe waa exhausted ; a TKova 
equal to a column of mercury- 18 ioeta 
high was obtained tn about one iniBM^ 
and both gauges indicated the same ex- 
tent of vacuiun at the scune instuU. 

The following taUe shows a &ir art- 
rage of the results obtained during n 
months. 

By following out these resolts^ k wS 
be fotmd that a main pipe of 18 inclMi 
diameter will be eufficuatly large fer ■ 
traffic of 6000 tons per day, viz., SSOO 
tons in each direction, supposiD^ the gra- 
dients of the road to aTeiage 1 in 100. 

NoU. — A main pipe, 18 inches diu- 
Mer, wiU oontaio a piHon of S54 ineha 
area: the usual pressure on this plaMi 
Dnxtaced by exhausting the pipe, skonla 
be 8 lbs. per square inch (as tois is thi 
most economical degree of vacmnn to 
work ai, and a large margin is IpA for eb- 
taining higher vacuums to draw train 
heavier than usual on emergencies}—* 
tosctive force of 2033 pounds is thus ob- 
tained, which will draw a trail) weigbiof 
46 tons, at 30 miles per boar, up an in- 
cline rising 1 in 100. Two and a bslf 
miles of this pipe will contain 23,334 cu- 
bic feet of air, |f ths of which, or lijISt 
cubic feet, must be pumped out to effect » 
vacuum equal to 8 lbs. per square iocb: 
the air-pump for this purpose should bo 
6 feet 7 inches diameter, or 24 7 feel a^**: 
and its piston should move through 290 
feet per minute, thus discharging at ib^ 
rate of 24 7 x 220 = 6434 cubic feel pw 
minute at first, and at the rate of2636cii- 
bic feet per minute when the vacuum hw 
advanced to 16 inches mercury, or 8 Hft 
per square fatch, the mean quantity <!•■ 
charged being thus 3065 feet per roisiiK' 
therefore -V^«^=8'l misutes, the diM 
required taexfaaust the pipe; andssAc 
an* Of Ike pamp-jimem is 14 tiaeit< 
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_ as that m the pipe, so the Telocity of the latter will be 14 times ai 

Spreat as that of the fonner, or 920 feet per minute x 14 = 3080 feet per 
ixuniite, or 36 miles per hour : but in consequence of the imperfect action 
of an air-pump, sHght leakages, etc., this velocity wilJ be reduced to 30 
xniles per hour, and the' time requisite to make the vacuum increased to 4 
minutes : the train will thus move over the 9} miles section in 5 minutes, 
and it eaif be prepared for the next train in 4 minutes more, together 9 mi- 
nutes ; 16 minutes is therefore ample time to allow between eacn train, and 
supposing the working day to consist of 14 hours, 56 trains can be started 
in each <firection, or W^ tons, making a total of 5000 tons per day. The 
fixed engine to perform this duty will be 110 horses' power, equivalent to 
^8St hors^ power per mile in each direction. 



1 








Maxim'm 


Vacu'iD in 


1 


Number of passeogen. 


Total load. 


speed in 


inche* of 










ms. pr. hr. 


mercury. 




s ■ 


tons. 


cwt. 






June 11, 18M 


9S 


8 





22i 


18 




33 


8 





2»i 


16 




16 


7 


10 


20 


19 




SI 


7 


18 


22i 


19 






44 


9 


10 


22i 


20 






58 


10 


7 


22i 


19 




' 


67 


10 


6 


18 


19 






26 


6 


• 9 


30 


m 






76 


11 


10 


22i 


17 






84 


8 


2 


22} 


15 






13 


4 


12 


30 


16 






9 


7 


2 


22i 


16i 


Jane 89, IMO 


28 


8 


2 


30 






28 


6 


13 


30 






28 


6 


13 


36 




July 94, 1840 


21 


7 


18 


30 


22 




•* -»■ 


16 


4 


15 


30 


22 






8 


4 


6 


30 


23 






16 


6 





30 


21 i 




Aug. 8, 184a 


16 


6 


1 


30 


21 






18 and ballast 


13 


10 


18 


20J^ 






18 


6 


4 


30 


20i^ 




Aug. 10, IMO 


16 


6 





30 


20 






17 and ballast 


13 


10 


20 


22 






10 


4 


13 


30 


22 




Aug. 11, 1840 


28 


6 


17 


30 


201 






26 


6 


13 


30 


20 






14 


5 





30 


20 




Sept. 24, 1840 


23 


6 


10 


36 


• 




Nov, 6, 1840 


17 


6 


3 


36 


21 






le 


6 





45 


23 j^ 




Dec 0, 1840 


11 


4 


14 


45 


23 




Dec. 16, 1840 


16 


6 





36 


fUti 




Jan. 6, 1841 


10 


4 


13 


36 


22f 




Feh 19, 1841 


8 


4 

1- 


11 


45 


23i 



By reference Co the dates of this table it 
the system are equally perfect dating all 



will be seen that the workings ot 
seasons ; through the height of 
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summer, and in the severest winter that we haye known fer numy 
in no single instance during the whoie time has any deranp^ement of the 
machinery taken place, to prevent, or even to delay for one mmatOy the atait^ 
ing of the' trains. The main pipe and valve have conmderably improYed lij 
working ; the composition for sealing the valve has become so much mofc 
firmly bedded in its place, that while in June last we were only able to o^ 
tain a vacuum equal to a column of mercury 19 to 20 inehes high, mtb now 
obtain from 22 to 24 inches, and occasionally 26. The speed, origkiaUjr 
from 20 to 30 miles per hour, now ranges from 90 to 4&. The whole at- 
tendance the valve and main received durmg this period was that of a smgle 
laborer for about one hoi|r every week : the composition now in the valire- 
groove has never been changed ; and 66 Ib& weight only has been added to 
supply the waste : the cost of this composition, which consists of wax and 
taUow, is 1». per lb. 

We have now procured data from which the economy and advantage of 
this system can be arrived at with certainty. 

It is true that we have heard many objections made ; and as these ohj^b^ 
tions, if tenable, would involve the principle of the, invention, we cannot do 
better than notice and comment on them here. We have been told, ISL 
That our experiments do not prove the applicabili^ of the system to an ex- 
tended line of road. 

2d. That the number of stationary steam engines and establishmeirts re- 
quired on this system would be an objection, in point of expense, and liah3- 
ity to accident. 

3d. That an accident occurring at (me of these stations, or anywhere ahm 
the pipes, would interrupt the traffic on the whole line ; and so strenuously 
has this objection been urged, that we have heard it asserted that a hole the 
size of a pin's head, in the sealing composition, would prevent the action of 
the invention, and thus the traffic might be stoj^ped for a whole day whife 
making fruitless search to discover it 

In answer to the first objection we would say, in every case where a tram 
has been started the pipe has been first exhausted to 18 inches of mercury 
or upwards : the time of performing this operation is about one minute, and 
from the barometric gauges fixed at both ends of the pipe the vacuum is as- 
certained to be formed to an equal extent throughout the whole length with- 
out any appreciable difierence of time. The pipe laid down is 9 inches di- 
ameter, and half a mile long, and a pressure equal to a column of mercury 
18 inches high is obtained in one minute by an air-pump 37^ inches diame- 
ter, moving through 166 feet per minute. Now it is ohvioas that if the 
transverse section of the pipe be increased to any extent, and the area of the 
air-pump proportionately increased, the result will remain unaltered, — i e. 
half a mile of pipe will be exhausted in one minute; and supposing the aix- 
pump has to exhaust 3 miles, it will perform the oiMsratran in 6 minutes ; it 
is also obvious that if the area of the air-pump be increased in a greater 
proportion than that of the pipe, the exhaustion will be pe^ormsd more ra«- 
, pidfy, or vice versa. These results are matters of absolute certainty, as 
convincingly clear, as that the power of a steam engine must be regulated 
by the area of the piston on which the steam acts. No peison of scientific 
attainmejits will for one moment doubt, that if a eteam engine were made 
with a cylinder twice the area of the largest cyUn<ter ever eet to work, the 
power oDtained would be in proportion to the mcnsttsed atea: and so witb 
the air-pumps before alluded to ; the excess of work is immediately arrived 
at that an air-pump six feet 3 inches diameter will perform over another pf 
3 feet li inch diameter, the speed pf the pistons bemg the seme ii^ bo^ in^ 



Obir the JHw^fffkmc SffsUm. SKS 

flianoes. So pkio and selferidettt is thia reiuh, that we beliare the most 
aceptical wiU adoait it ta be correct ; and this being granted; the applicability 
. .of the system to a line of any length must follow ; for whatever the lengm 
>0f railroad be, whether 3 or 30, or 300 miles, no difierent effects haTe to be 
produced. The working a road 30 miles long would be the same thing as 
working 10 roads each 3 miles long. Every 3 miles an engine and air- 
pump is fixed, which exhausts its own portion of pipe before the train ar- 
rives ; thus, as the train advances it receives power from each succeeding 
engine in torn, and without aay stoppage, onless required, until it arrives at 
its final destination, and tho air-pomps continuittg to work, afiet th^ train has 
passed, on the section they act upon, re-ndiaust it in readiness for the ne3Ct 

The second objection, as to jthe complexity and outlay attendant on a 
Dumber of fixed engines, may perhaps be better answered by taking a re- 
view of the number and expense of these engmes and the duty they are re- 
quired to perform. On a line 30 miles long, supposing the average distance 
between the engines to be three miles, there would be 10 engines and air- 
p^mp8 with their engine houses ; and if the railroad were appointed for 
transporting 5000 tods pet day over the whole distance, (considerably more 
than double the amount carried daily on any railroad in England,) the ex- 
pense of one of these stationary engine establishments would cost complete 
^4800, which, multiplied by 10, will give £4^000— total cost on the whole 
line. But it is a &ct which probably must have escaped the notice of those 
urging this expense as a drawback to the atmospheric system, if they were 
/ever acquainted with it, that t& perform a trajSic of only 1700 tons per day 
upwards of one locomotive engine per mile is necessary ; and as ^each loco- 
motive costs £1600, the total capital required ibr locomotive power on a rail- 
road 30 miles in length wouM be £^,000 ; in first cost, therefore, there 
would be a saving of £3000 in favor of the stationarr power ;* but this is far 
from being the most important saving. Every mill owner in Lancashire 
and Yorkshire, atid any peison connected whh minmg operations, will rea- 
dily admit that his outlay being once incurred for a steam oigine to driva 
his machinery or drain his mine, tod his engine being once fixed on ierra 
firma^ its deterioration, untertain^ of action, or annual expense of mainten- 
ance, is not a source of annoyance or anxiety to him. Five per cent per 
annum on the cost will more £han cover all repairs necessary to be perform- 
ed to it, and all oil, hemp and taUow used in workmg it. It is the excep- 
tion, and not the rule, if a stationary engine once fixed meet with a derange- 
ment to render a stoppage necessary. 

The annual expenses will be ibr repairs at 6 per cent, on £42/)00 £2,100 
For coal for these engines (when transporting 2000 tons per day,) 

6420 tons per year, at 205. per ton . . . - • 64M 
Wages to engine-men and stokers 1800 

£lC^^ 

The Liverpool and Manchester railway is 30 miles long, and is the only 
railway thai transports as much as ItOO tons per day over its whole dis- 
tance ; and the annual expense of its locomotive department, including coke, 
is about £6#,000 a year. 

Need we mak^ any further comment, when the annual expense of power 
for the atmospheric system is £^10,320, and for performing the same traffic 
on the locomotive system uJ)<vaW8 of £50,000 is found necessary? Great 

* This saving is in engines only, but it shoiiUd be recollected that there are many other 
itenMh and by rMereace to the coropaiatitoexpenaeof the twoflyttenis(page 3dd,R.R. J.,) 
I( wiu he eeen that ikdtotel outlay on thstMMDOtiveiyitem is £37,600 per «iiie, and tm 
the atmospheric i5l$^106L -^ 
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as the pecmiiajry admntages hate been diowii to be, we anat not forget to 
correct the third objection ; viz., the enoneoiia opmioD that the a^vtem it 
liulty because an accident occurring at one of these stations would intenrvpt 
the traffic on the whole line. Prima fadej this ar^ment ia correct, bat 
we have already shown how small the chance of accident is to a aftioniy 
steam engine ; hundreds are employed day and mght without mtermptiBa, 
draining mines ; if any derangement in their action were to take place, these 
valuable properties would be overflowed, and it would require do difBcakj 
to point out many establishments where engines have been in action for yens 
together.* But to make assurance douUy sure, a pair of engines and a 
pair of air'^pumps, each of half the requisite power, may be fixed at each 
station : should anything cause one engjne and pump to stop, die traffic 
would not be interrupted ; the only delaj would be the retaroation of the 
train while passing over thiat section of pipe where only half the power w» 
m action^ and until the cause of the stoppage were removed the trains wonU 
be some five or six minutes more than uswil performing die journey. 

The next objection we have to meet is the interrupdon to the trame fima 
some derangement in the pipe. This oompreheads, Ist, an accident to the 
pipe itself; and 2d, from tne composition not bdng ^fectually sealed. 

An accident to the pipe can only occur from breakage, and unless design- 
edly perpetrated, could never happen at all. But ibr tne sake. of argfomost 
we win suppose a p^)e has been broken— no matter how ; the time of re- 
moving it and replacing it with another would be considerably less than dis 
time now necessary to clear off the fiagmenta of a broken engine ai:bd torn 
after a collision; and supposing a length of valve, to require rephdng, it 
could be done in less time tnan replacing a rail when torn up l^ an engine 
running off the line. 

I^ instead of one, thore were one hundred places along the pipe where 
the heater had imperfectly perfonned its functions, the admission of atraos* 
pheric air through the composition in these places wouM only reduce the 
column of mercury a few inches: no stoppage or interruption of the traffic 
could possibly occur from this cause, and oy comparing the quantity of air 
pumped out each stroke of the pump, with the quantity that will leak in at 
each imperfectly sealed spot, any auch erroneous idea will be removed. 
Perhaps on this head, an appeal to experience will be more satis&ctory tlna 
any argument, however strong: in the whole of our workings, the columa 
of mercury has never varied in height more than 3 inches on the same day ; 
and as it requires eight times the number of minutes to destroy the vacuum 
in the pipe, when the engine is at rest, that it takes to raise it when in action, 
it follows that one-eighth only of the power (two horses) is all that is eat 
ployed to overcome leakage. Perhaps die necessity of stopping the traffic 
of a line in the event of an accident until the damage is replaced or the ob- 
stacle cleared away, should be regarded upon all railway as a peculiar ad- 
vantage: by this necessity all coance of ^ running into" is avoided, and 
where stationary power is employed the difficulties of commuication which 
a locomotive line has to contend with are overcome. By means of an elec- 
tric telegraph, every engine station along 100 miles oiToad may beoonh 
municated with in half a minute, and thus the tra^c may be suspended and 
resumed at pleasure. 

On examming the &cts we have collected, it will be seen that the atmos* 
pheric system is grounded on sound principles, and free from many objec* 

* At Rock's Mine, ComwaU, an cnoie bn wocked day and night without iiilniiii 
iioa for 3 1-2 yean. At the Eaat LsnoiMi water works, a paur of eBgioM, caflod **dis 
twiu^" have woiked 11 ycaia, with scaicely one hoor'a rest oi^ «r B%ht. 



tkms that the prtstel nihviyt hoir^ie eenCend with : and a very basual re^ 
ferei^a to these, dafecUi will )>rov0 the aecessity of substituting art improved 
system to meet the Wants of the public, when this means of traveliing be- 
comes fully developed and understood. 

Th§ general benefits that raHway travelling has conferred, are admitted 
by all ; their introduction has given a new stimulus to industry, and present- » 
ea jocreiased iacilities for the merchant, manufacturer and agriculturist, by 
tftinging the remotest parts of the kingdom within a days journey, — thus 
enabling goods and agncultuml produce to be conveyed to distant towns, for 
which the previous mode of transport was unequal ; indeed, the numerous 
advantages of railways have been fuUy appreciated by the public, t^ho have 
not hesitated to embark immense sums of money to construct them between 
most of the principal towns. 

In proportion as persona have acquired a knowledge of the commercial 
benefits tbat arise from this improved system of travelling, and have fek the 
ad vantages, of it practically, their distaste fer the old mode of conveyance 
has increased ; and if railway eommwHcatton were attainable at a cost at 
jail approximating to. that previously employed, it would very shortly become 
universal throughout the empire. Bot the general adoption of the railway 
system followed its incroduttion so speedily, that many roads were half fin- 
ished before their expenses could be ascertained ; each town capable of rais- 
ing sufficient capital to connect itself with the metropolis did so immediate- 
ly, — ^more eager to be on a par with ite neighbor, tnan considerate of the 
expense it was about to incur. Fortmiately these increased facilities in 
many oases created a traffic which compensated fi)r the outlay that was 
ibund necessary to form and work these roads ; and as there is^now so large 
a.portion of capital sunk in this description of property, and a moral cer- 
tainty that a greater niwber of ^ mil ways will be made in the next ten years 
than have been made and partially completed in the last,*^ any invention ten- 
ding to facilitate their formation, or to reduce their cost, is a matter of the 
Seatesc national and commercial importance : and if by such an invention 
s speed of travelling can be further iaereased, the danger of accidents di- 
minished, and the expense of tranaperting goods reduced to, as low a rate as 
by canals, the traffic, and, as a natural consemtence, the remtmeration to the 
proprietors, will be proportkmably augmenteo. 

Oar, object is to point out, that these resuhs will follow the adoption of 
the atmospheric system of working) and we think it will be admitted that 
we have mlly borne out and justified this idtsa, when we have taken a re*^ 
view of the nature of the power and the experience already obtained on the 
one hand, and of the drawbacks under which the present systnm labors on 
the other. We will first notice the principal defects in railways worked by 
locomotive power. These are the expenses consequent upon their forma- 
tion and working, in addition to the impossibility of obtaining a speed be- 
yond 25 miles an hour, without incurring a more than proportionate addi- 
(kmal expense. For an engme that would draw 61*29 tons on a level at 
the rate of 25 miles an hour^ wauld if required to travel 30 miles an hour, 
only be able to draw 2966 tons, or, for the additional 5 miles in* speed, a 
loss of more than one^half in power. These evils arise from the following 
causes. 

First, from the necessity of making the roads comparatively level, owing 
to the nature of the power employed. The whole power of the locomotive 
engine is not available to impel the train because it has to drag itself and 

• In EngUnd alone^ since 1831 /upwards of 8000 miks of railway haTebcw c o mp leted , 
or art in p to p & m of conplotioo. 
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lender. Thus a great porticm of its power n eooaiiiiied oren on a Ief«l; 
but that loss of power is greatly augmented when contending vrVk dM 
subtest ascent. 

The extent of this defect will be more clearly apparent by an example : 

Supposing a locomotive ^gine to possess a gross tractive fi>ree of I'M 
lb&, and its weight including tender, to be 20 tons, (this is the actoal w€^;jht 
* and tractive force of the best locomotive engines in general use when tr«^ 
elling at a mean rate pf 20miles per hour,) and as 14 lbs. per ton is reqmt> 
ed to attain this velocity on a level road, 960 lbs. wfll be consumed to impel 
die engine and tender, leaving 1480 lbs. available for the train. This, at 14 
U». per ton, will draw 101 tons on a level road. We will now place the 
same train on an inclined plane rising 1 in 50. The power required t» 
draw a ton at the same speed is then increased firom 14 lbs. to 60 lb&, or 
nearly 4^ times as much as on a level: therefore the engine and tender 
weighing 20 tons will consume 1180 lbs. initead of 280 lbs., and vrill letfvs 
but 520 lbs. available for the train, instead of I'^M) lbs. ; but as the train 
now needs 6950 lbs. to enable it to ascend, 11^ locomotives, each poeses s ing 
a tractive force of 1700 lbs., together 10,660 lbs,, will be required to ]0O- 
duce that available fof ce ; we thus have an absolute waste of more than tw»* 
thirds of the power employed on an ascent of 1 in 60, while on a levd i 
is less than one^ixth. By the same calculation it will be seen, that if the 
activity be slightly increased, the locomotive engine will not have sufficient 
power to draw itself and tender, even widiout the train. 

Secondly, by the necessity of having great weight and strength of rail 
and foun<ution conse(|udnt on the employment of locomotive enginea 
These engines (exclusive of tender) we^h generally from 14 to 16 tons 
each ; an^ in addition to the rigidity of road required to sustain this weight 
passing over it on one carria^, the motion transfored to the wheels by the 
(Bogines alternately on eaoh side, causes a continual displacement or fbrdng 
out ot the rails. 

The third, and perhaps the greatest evil, is the heav]^ expense attendaat 
on working a railway by the ordinary method ; and this item is r«idered 
more excessive by the necessity of having a large number of extra en^^nss 
in store to keep an adequate supply in working order. By refivence to the 
half yearlv accounts of the Liverpml and Blanchester railway, the annual 
expense ior locomotive power uid coke is found to be from £&7fiOB to 
£60,000 a year, nearly £2000 a mile per annum, on a traffic of about 1700 
tons a day. This amount is exclusive of first cost and interest on the origi- 
nal stock. 

The fourth evil is the large consumption of fuel in proportion to the 
power obtained, which arises, in part,, firom the great velocity in the mor^ 
ment of the pistons, preventing the steam from acting on them with fafl 
force ; which causes a back pressure on the pistons, reducing their force ia 

Sroportion to the velocity at which the^ move : the power of the engine is 
lus constaiuly diminished as the velocity of the tram is increased. To se 
great an extent is the combined a^n of these defects feh, that when travel- 
) ling at 20 miles per hour, the effective power of the engine is reduced to 
hau that which would be obtained from the same quantity of steam gene- 
rated, and fuel consumed, with a stationary ^gine. When travelling at 90 
miles per hour it is reduced to less than one^fourth; and at aspeed but little 
exceeding 45 miles, the power is so ftur destroyed that the engine will scarcely 
draw more than itself and tender. An additional waste of fuel, to an no- 
mense extent, is also occasioned by the loss ofpower (as already shown) on 
incliofid planes. And, lastly, the chances of^acddent from coIUmoq, wt 
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img off the Tiilj tantiiig of boiiers ; efikta, which htrt been too severely 
fek daring the past six months. 

From the foreffoing remarks it will appear that the evils of the present 
system are entirely attributable to the use of locomotive power, and the re- 
medy most be sought for in the employment of stationary power in its stead : 
iIm means by which this can be enected without diminishing the accommo- 
dation and advantai^es at present given to the public, are next to be consid- 
ered : and it is conldently expected that in the following summary will be 
finind, not only remedies for all existing evils, but also many important ad- 
'wantages, both in speed and safety, whidi cannot possibly be obtained by the 
ahove name^ system. 

1st The loss of power occasioned by the locomotive engines having to 
chrnw their own weight is eAtirely^avoued, and steep hills may be ascended 
vitfa no more additional power than that actually due to the acclivity, as 
there is no weight except the train. 

There is no other known power which can be applied to locomotion with-' 
out carrying considerable weight and friction with it The ill effects of lo* 
eomotive engines have been already pointed out, and the same disadvantages 
exist in the af^lication of ropes, wnich must be drawn along with the train, 
ttul become an increased incumbrance on inclined planes. The defects of 
Topes in other respects are too generally known to need comment 

2d. The weight of the rails and chairs on the new system may be less 
by one-third than where locomotive ens^ines are employed, as the carriage^ 
01 the train will be too light to injure them. The annual charge of main- 
tenance of way will, from the same cause, be reduced to a considerable ex- 
tent 

3d. The wear and tear of locomotive, compared with statbnary engines, 
18 as 18 to 1. 

4th. By the new system the full power of the engines is always obtained : 
and on an incline the additional quantity of fuel consumed in ascending will 
be saved in descendinff, as the trains run down by their own gravity. The 
expense of fuel will be further decreased, as the expense of using coal is 
onW half that of coke. 

On the new system the velocity depends entirely upon the velocity with 
which the air is withdrawn from the pipe ; therefore, by simply increasing 
the air pump, any speed may be attained : and with a nxed quantity of tra& 
fie per diem, no considerable increase in tne fuel consumed or any other ex- 
pense is incurred for improved speed, further than the small additional powe]^ 
required to overcome the increased atmospheric resistance. An actual sa- 
ving in the first cost of a railway constructed for high velocities may be ef- 
fected, because, by performing the journey in less time, a greater number 
of trains may be despatched each day, and their weight diounished ; there- 
fore the piston, having less to draw, may be smaller in diameter. The cost 
of the ptpe (which forms the largest item in the first cost of this railway) 
will thus be reduced in nearly the same proportion as the speed is increased^ 

Besides these advantages, this system possesses others of still more im? 
portance to the public. No collision between trains can take place, for as 
the power cannot be applied to more than one piston at a time in the same 
section of pipe, the trains must ever be the lencth of a section apart from 
each other ; and if from any cause a train shoubl be stopped in the middl6; 
of a section, the train whicn follows it will be obliged to stop also at the 
entrance of the pipe, as there will be no power to propel it until the first 
train is out It is also impossible for two trains to run in opposite directions 
on the same linOi ai the power is only applied at one end of each sectioop 



4^. iMt .AAMHfl^flk An^M* 

A ir^im ummU g^4 <^ ^^ ^ ^ lc*<lkig CBiriiy is fimlf 
to the piston, which travels in the pipe between the rails, and the 
•ad carriages cannot be burnt, as ao engines travel with the trams. 

We now come to the comparative cost of the two systems. 

Ist The necessity of having the railway comparatively level cai 
present enormous outlay for earth work, viaducts and taoBelilog; 
creases the cost of land, not only by lengthening the line to save 
and embankment, but by the quantity wasted on each side of the road 
ever such work is required. Thus, if an embankment st cottiog' has sa kt 
made of 30 feet, at least 60 feet of land must be covered on each side aifht 
railway in order to obtain sufficient slope, making a width of 190 feet; ba- 
sides the road, except where the)" occur in very £ivorable ground. The 
comparative expense of this iicm between thfe two systems cao be 
Cained by referring to the average cost of forming a turnpike road and 
of the principal railways now in operation. 

Since it is not necessary to make detours to avoid steep gradients, tlie di- 
rection of the road in a straight line may be more nearly preserved. 

LOCOMOTIVE SYSTEM. 

Tiking five of the principal nikoMli as the basis of oor calotrlation. their 

average expense of fbniiatioo has exceeded* ... 
And the original stock of locomotives, ... 




ATMOSPHCaiC SYSTEM. Pcf nuit. 

The average expense of forming a turnpike road throughout England 

has been £3000 per mile, but fi>r our roed say - 4,00D 
AUow extim for road biidees, - - - « S,008 
RaUs, chairs, sleepers and laying down, - ifiOO 
Main pipe and apparatus complete (on a scale for transporting 360 tons 
per hour, or 60u0 tons per day of fourteen hours, on a roaa with gra- 
dients of 1 in too,) . . . ? 5^00 
FbDed engines, air pumps and engine houses, - - 1,4QD 
Travelling pistons, .... 20 

15,120 
Saving per mile in forming and fumUhing on the atmospheric system, 22,480 

37,600 
/Lonuai expenses of working per mile, when convejring two thousand tons per di^. 
(This is beyond the average quantity conveyed on the Xlverpool and Manchester railroad) 

LOCCMOTIVB SYSTEM. PcT dSs. 

&Mr cent interest on capital invested, £37,600, ... 1^ 

MatBteoance of way. .... 4St 

Locomotive department, including coke, - - -- IjW 

ATMOSPOBRIC SYSTEIL PcT Bttle. 

5 Mr cent, interest on capital invested, vb., £15,120, - • 756 

Maintenance of way, and attendance on mains, ... 300 

Wear and tear of fixed engines, 5 per cent of cost, - - 70 

Coal, 0-75 lb. per ton per mile, SU Coos, laaOi. - - - S14 

Wages to en^pne men and stokers, - • ' • 60 

Wages to tram conductors. . . . - S6 

Renewal of travellins apparatus and composition, - - 50 

Sundries, - - . ^^ 1 . 180 



Annoal saving per mile on the atmospheric system, - - 8^501 

4,130 
Total expenses per ton per mile on the locomotive system, - • I'M* 

Total expenses per ton per mile on the atmospheric systco, - - 0<Kd 

Exclusive of carriages and management, which may be taken as the same on both 
Sjrstems. 

'■' ' I ' ■ ■ ■ ■ . ■ -- . - r 

* Oar calcalations w founded ok ite report* of differtat compsnies wkoM raiiwafs are comfloti 
as ca a fbvwsDdk Slats. 



la the ecMSiparifion iriudi we bmve hMlitiited between the loeomothr^ and 
the atmospheric systems, we have not dwelt particularly on many important 
defects of the locomotive system, hut have only noticed th«n with a view to 
jpoint out their existence, and to show that the very nature of the system we 
are advocating, prevents the possibility of their being found in it We do 
not think, however, that we should do justice to ourselves if we were not to 
notice more fully some of the worst of these evils, with the View of ascer- 
taining to what they are attributable, and what hope exists of remedying 
them. We have no wish, nor unfortunately have we any occasion, to ex* 
aggerate the dangers of steam travelling. Not a newspaper but teems with 
asguments the most cogent, the most appalling, in favor of a change of sys- 
« tern. We may be told that these arguments have been listened to ; that the 
attention of the legislature has been called to the subject, and that jconse-^ 
Guently steps will be taken so as to entirely prevent the recurrence of the 
oeplorable sacriiices of human life. We answer, that it is impossible. The 
fiiuk is in the system ; and no legislative miactments, however stringent, can 
lemedy it We have no need oi assertion to prove this position. The re- 
port of the Liverpool and Manchester railway directors, and adopted by the ^ 
general meeting of railway proprietors, at Birmingham, on the best means 
e£ preventing accidents on the hues, has just been published, and we desire 
no other areuments to support our views than the opinions put forth by these 
dkectors, who must be admitted, from their great experience^ to be compe- 
tent judges of the question, and whose interest is too deeply concerned to al- 
low them to exaggerate tli^ evils they comment upon, the following is the 
Bubstancc of their report. 

^' In considering the subject of the various accidents which have recently 
taken place on dinerent railwa^ys, and die different circumstances connected 
with ^Lch accident, it appears that they are attributable to one or more of 
the following causes : - . ^ 

'^ 1st The want or infufficiency of signal lights, giving warning of dan-*^ 
ger. ^ 

'< 2d. Neglect on the part of enginemen of such signals when given, com- 
nreheading a culpable want of care and vigilance in not keeping a gooin 
tood-out; and, fla 

" 3d. The difficulty of stopping a train when danger is perceived near 
•t hand.'' 

With respect to the first cause the committee are of opinion, '^ that the' 
printed rules and regulations of this company, which have been brought 
under the consideration of many other companies, and, as your committee 
believe, constitute the basis and tenor of their respective regulations, are, on 
the whole, well calculated to answer the purposes intended. One modifica* 
tion seems desirable, viz : that the red light or the red flag should, in all 
cases, and under all circumstances, be viewed as a warning against danger." 

As to the second point ; ^' the committee can only recommend great care 
in the selection of active steady men in the first instance. Good wages, and 
a considerate regard to their comforts so long as they do their duty ; accom- * 
paaied by the strictest discipline, and by uniformly putting in force the pro^ , 
visions of Lord Seymours act in cases of any neglect of duty or disobedi* 
ence of orders, haxarding the safety of life or property, although no loss of 
either should take place." 

^ With respect to the third point under review, the difficulty of promptly 
stepping trains when danger is perceived, the most efficient means hitherto 
employed are immediately to reverse the engine, and put on the^der break. 
Qreat care sho^U be ^ikeu by the eagineers Ast the reversii^ gear is of 



||» Oil lit MmfMc SftUm- 

Ibe moflt improved coD8tructioi%»iM>t UaUe to gtA oal-of ontar, and wbidk 

cannot fail to act when the reversing lever is applied. * * With regud 
to the numerous proposals of improvemoiits and schemes for the prevenlioii 
of accidents by mechanical means, if that unceasing vigilance wmch canMC 
be too stroujg^ly insisted upon on the part of the engine driver shoaki be at 
any time remxed, those who have not been long conversant with the pradi' 
cal working of a raihvav can hardly be aware how many of them faftve 
been long since, and under various forms, already tried, alui found to be at- 
tended with risks and inconveniences more than compensating for any Bap- 
posed advantage." 

The committee strongly deprecate the idea of relieving t^e eogineniflii 
from '< the responsible diarge of his engine" by appointing a ^ condactor of 
a higher standing and superior acquirements, whose special business it sboali 
be to look out, and under whose orders the engineroan should act 

'^ By introducing another man on the engine yon have another pair of 
eyes to look out ; but this advantage, if it be one, might be more than cofm- 
ter.vailed by the divided authority and responsibility which must ineviiaUy 
take place. 

<* Jealousy and disunion, it is to be feared, would frequently arise. These 
would be destructive of confidence in their own resources to the men thea^ 
selves, and fraught with danger to the whole train. As to theaeeessit^ lor 
superior acquirements or professional skill, there is no evidence of a smgle 
accident having occurred owing to the wmit of these qualifications. The 
desiderata are constant vigilance and presence of mind in enrorgeacies ; and 
your committee are of opinion that no man, however professionally compe* 
tent, ought to be trusted with the charge of an engine till he has served aa 
apprenticeship to the business, and 1ms thus become familiar with the rapi- 
dity of the locomotive engine and its consequent excitement, vnih its seven 
jxpomre to the weather j with the customs and practice of railway operations^ 
^nd with all the contingencies of locomstive transit regarding pouce regti- 
uitions, signals, etc." , 

* Such are the only means recommeaded by the Liverpool and Manchester 
llway committee, with a view to get rid of the dangers attasdant on tius 
[thod of travelling; and we really believe that these gentlemen have sag* 
}ted all that can be done ; and if all railway accidents, or the greater finrn* 
)r of them, were attributable to carelessness and neglect on the part of the 
engine drivers, their suggestion would go &r to rem^y the evil. But here 
we contend they are greatly mistaken ; the &ult is ia the Sjrstem, not in the 
men. It is quite true that the evidence prodaeed at many of the inquests 
puts beyond doubt the fact, that the necessary signals have on those ocea- 
sions been made and must have been seen ; yet no attention appears to have 
been paid, and the most disastrous consequences have been the inevitable re- 
sult But does it follow that this inattention on the partef the conductor 
has been the result of toilful neglect ? Can it be for a moment believed that 
any man would thus rush headlong into danger, to the almost certain d^ 
struction of his own life,, and the imminent hax&rd of those comimtted to hxa 
care ? Common sense repudiates the thought Nothing short of madneto 
could lead to such gross acts of crime and folly. Let us next consider the 
circumstances under which these accidents occur, and it will be readily sees 
that they may be accounted for much more satisfactorily. Many attema- 
tives must be rejected before having recourse to the insanity of the engioe 
drivers for an explanation. It will be seen that the question to be discmed 
is not, have the conductors the will to avert the calamities, but have they tfie 
POWER? — ^ncH* whether we are to consider them as suicidal ntaniacs, but si 
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Ihe sfaM^tmd yfMsa» of a nuupdevous symm* bet Uie iiafftitial t^tdss 

judge. 

Suppose our enguoie director fully uoderstaods the construction and man* 
agement of his engine ; suppose ve can ansvrar for his discretion, that he 
aever gets intoxicated, never gets fatigued, itever &il8 i^leep while on duty, 
never leaves his engine while on the. line, never ''sits do\^n on theseat.;*'^ 
suppose him uoinHjienced by the '' excitement of rapid travelling,"! or by 
thB '* severe exposure to the weo^r."| Let us ayppose that he can readily 
flBttend to the working of his engine, and yet keep a good lookout ahead ; 
that he retains his vii^on perfect under all circupistanves ; that it is unimr 
paired by moving rapidly through the air, and is not aifected by the clouds 
of ashes from the chimney. Let us suppose, moreover, that the atmosphere 
ia always clear, that Aiigs never occur, or that tbev never prevent him dia- 
liaguishing the color o? a flag or lamp ; and, lastly, let' us suppose that no 
ourves exist on the line, and that he is consequently enabled to see the signal 
half a mile ahead of him. Now what is the time, under all these favbrable 
oircnmstances, al]owe4 to the conductor by the usual speed, to shut ofi the 
sleam, give the signal for the breaks to be applied, or, if necessary, reverse 
hit engine^ One mitmie I But in addition to the above absurd suppoei- 
iions, we kave presumed that the accident by which a train has been stopped 
Ins taken place at a station, and that the danger is coaseq«iently known : we 
have presumed that, knowing this danger, the covnpany's servants haTe 
hoistea the red flag or lamp. But trains much mole frequently break down 
^ween stations, where they cannot be expected to be provided with signals: 
we frequently hear of trains geuing on (he wrong line and meeting each 
plher. How are they in s^. eases to be aj^rised of their danger? If 
they are enabled to see each other fU half a mile, and recognize &eir dan- 
gerous position, yet but half a miriaiU must elapse before they come into 
CNiUision if unchecked? Is it possible that this short space of time can be 
•Hfficient £br the two engine djriver# to think, act, and. give their directions 
for others to act ? And if so, can we be certain that the machinery by whic)i 
Ibe engines are stopped is in proper order to ob^ these actions of its diree* 
tor? It may be of 'Uhe most approved construction," and may have be^ 
perfect on commencing the jour-ney ; but does it follow that it is so at thii 
particular mooient? It is well known that the cost of repairing locomotive 

a^es is about 50 per cent, of the flrf t cost ; is the reversing gear, are the 
ves, breaks, the machinery, in shorty now required to act, never among 
tbese expensive repairs ? Or are we to believe that the accidents by whicS 
they are deranged always occur at the stations ? No answer is required to 
theee queatioos. No. one, we think, will presume to assert that these par^ 
UB excepted £rom the fiitalities which occur to the rest, or that they take 
place while at irest. The precautions strongly insisted upon in the report 
tel^ve to this machinery prove that they have boen called for. And now 
we would ask, are we juatified ia attributing tKese melancholy occurrences 
to the ti&y of the engine driv^? Is it not sufficient to see his mutilated 
oorpae itretohed h^fere cw, but we most accuse him o( fiU de se, and refuse 
his remains a christian burial,^ when txk accident to the machinery (of the 
oecurreace of which the report indirectly admits the possibility) would at 
oaee eoccuse hjon % Charity, pity, all the better fdelings of humanity, answer 
in the aflirmative. 

It will be readily fi^en that theauppositiqns we have made in order to give 

every possible advantage to this system are absurd, for we have assumed 

#'■ ■"■ • ■ — ' — ■ — 

* One of the charges made against the unfortunate Simp0on oa the inqaeit. 
t Videxeport I Ibid. *-■;*»),». 






ManMiii^ to be perfee^ iiiaterids iadMtraetftl^ the ■fmoeplifB 
icurred lines straight ; yet this is not sufficient: we must ml presmne 
actions reqaire no time for their peifonnanee, and that maOaf is de po r ad 
of its mi inertiiB ! Had we drawn any iAference from the &cts that am' 
perieoce has aflorded as to judge from, we shoald have concl«ded the 
ger to be entirely refiuable to the use of locomotives, huge ma»scs 
at a great and va/rying velocity, and over which the conductor has 
ratively no control. To render nulwav travelling safe, (a method of 

ling now so essential to the commorciaf proq^erit^ of this counirv,) w 

begin by rejecting the locomotive, and sidiBtituting in its stead atatjotmij 
power. 

If we have shy wn, as we hope *we have, dispassionately and frirly, that 
so large a balance of safety is due to the atmospheric system, the large sa* 
ving of human life and sunermg that would resnk firom its adoption oa|^ 
to be one of its best advocates fer public patronage; and in the same pn^ 
portion that it restored public confidence ami appetite for railway travelling 
would it benefit the directors and proprieloia. Every fetal aceidentyom 
whichever railway it has occurred, Ims been followed by a sensible ledno* 
tion in the traffic ; and this can be a matter of no surprise, when it is reool* 
leeted that the present traffic nossessed by all railwavs was actnally foiinad 
by the increased feeilities and mducements they hefd out to traveUers ovsr 
turnpike roads ; rmnove these feeilities, and the increased traffic will van- 
ish. No railroad in existence could pay its einenses carrying only aaeh 
passengers as are actually obliged to travel, and therefore the best policy 
of railway directors is to induce the public to use their lines by affi>pdni^ 
them the fullest and best accomraooation as reeards aafe^, speed, rhesy 
feres and agreeable travelling. That railway which provides best for tha 
wants and wishes of the public will, and very properly so, become the mon 
patronised ; and it is scarcely too much to assert that a very large poitioe 
of business will spring up and locate itself along such lines, wUle otbais 
which may at present possess a large trafik wul lose what they found la 
dieir hand, i^ neglecting this course, they lull themselves into the nristatan 
notbn that the monopoly they possess, not the convenience thqraffiyrd, wiU 
guarantee them an e(]^ual amount of business. 

The first grand ol^ect in railway undertakings is to render diem a pe^ 
fectly secure mode of transit — a conveyance by wluch the most timid may 
travel without hesitation, without a thought of fear, and of course withoot 
an example of ill, arising firom the badness of their workings, to refer la: 
diese great worka^ destined as they are to efiect much good to all classes of 
society, will never be, nor indeed deserve to be, looked upon as a permaMBl 
benem until they have arrived at this point Precisely as a country fiouw 
ishes under a well regulated S3r8tem of police and instice, where the libes^ 
and right of the subject are respected, so will railways flourish as fauuMB 
life in their keeping becomes secure. The high roads of England becsme 
more travelled over as the robbers that infested them fell into the haaods of 

E* e ; and it is a matter of small importance to a person oontemplatiBg a 
ey whether he have to fear felling a i»ey to the assassiB's loiifeyOi 
J his life from the collision of two railway trains. The possibiUty of 
either would equally prevent the timid from travelling, and the courageoos 
from travelling more than necessity reqpiired. 

To render me railway sj^stem perfectly secure is, then, the first olject, 
and to thtt end should those who have its prosperity at lieart look well 
Humanity dictates it, and interest prompts it; and what greater indncemenl^ 
we woola aak| need be urged > 



<pated to satisfy the pubHe, is to obuun that system of workings wkiefa Bthe 
most economieal. A lars^e portion of the Brkish commercial public have, 
with that emerprize wbic^ characterizes all their actions, emlMxked large 
stois of money in establishing railway eemmnnications between most ii 
the principal towaa in the kingdom. They saw the adnmtages that We^- 
oflitain to result from soch animproTed commv&ieation, but they did not 
khow, indeed it Would have been too much to have expected Irom'them the 
expense of making and maintahiiog this comimunication. They €frAy kilew 
wlbkt their engineers lold them. Their engineers' estimates in most cases 
-were considerably less than was found necessary for the work^ *and this, 
ttddad to the increased ammal expense of working (above that criginiaUy 
contemplated when most of the present Unes were projected,) has placed 
these undertakings in a very qaestiofiable light as commerckf specumtioaS' 
flDsd permanent investments/ If we show this to he the present position of 
most railwiys, whkh we intend doing by reference to their own accoums, 
we wish it to be understood that wo £ not irom this circumstance draw a 
eanclusionduit they cannot be made a lucrative investment On the o<m< 
mryi we axe of opuiioa that they can : we think it has beoi clearly shown 
Ibat fdl their dffieulties have arisen and ave perpetualed by the use of an im* 
proper tytieak of working. So long as the looonbtive system is adhered 
to, a strict economy may in a small <legree len&a the expenses^ but no ma« 
tikial improvement can be hoped or obtained. To strike at the* root of the 
eiril, the system must he abolished ; anything abort of this will not be pro- 
dn^ve of benefits on a sufficiently expensive sca^e to enable railways to 
oltiniaiB their present position, and yield a return ibr the millions they have 
cost. A better instance of this fiiot can scarcely M needed than an mspec* 
lion of the receipts and expendknre of those railvraye already in operation. 
From the official weekly returns in the " Railway Times," we nercdve 
seoerUeen railways are in operation the whole of taeir length, and out of 
the whole number only thtge are earning sufficient to pay their subscribers 
more than common interest for their money. Of the remaitiing fourte^ 
lis? at^iK>t taking as much for their gross receipts as the interest of their 
capital embarked, independent of working expenses ; and the receipts on 
the remaining eighty after dedo^thig the working expeases^ do not leave £5 
per cent divMcud for their subscribers. 

Fifty millions sterling have been embarked in ntil^ray speculations, and 
seventeen lines have come into full working activity, of which number onlv 
three can show a return beyond common interest to the sufaecribers: it weiL 
behoves capitalists to aseectain the cause of their disappointments, and to 
seek to recover some of the golden harvests they were led to expect, and 
which have nnelted away before their eyes like ice in the rays ^f the sun. 
Anything short of perfect indifierence to their own interest will force on 
them the coaetosion that they smst no loaffet shut out the idea of imprev-* 
ing, and listen only to the counsel and- aovice of these at preeent in their 
confidence, wteee interests are served hy maintaining things as they now 
are, and by clinging to preconceptions and prejudices as part and parcel ef . 
their existence. When looking over the half yearly accounts of a railway 
iVOrked by looamotive power, eommon aense and observation cannot &il to 
bad to the conclusion, that a very larg^ portion of what would be profits is 
absorbed by the nature of the power applied ; but althoufifh a cursory no« 
tiee of the accounts would prompt this conclusion, few would ima^e, with- 
out giving the matter very close attention, how gpreatthis portion, is. Some 
ilea of it may be drawn from the following &cts. Each train oa^railwaye 



is^nnni by an m$fjmbj tlw ttVMge wri^ 6f wnieh k M Mi»; 
9D toot earned wSh eaek tram is perfectly uaelest. On the Loedon 
Binnmgham railway the lowest charge for ffoods is £2 per tm finr tbe 
whole 112 miles. Sapposiiig, tot the sake of argmneDt, the expeuae al 
maiitfaiiiing and workmg tha locomotive department to remam mmiteve^ 
b«t the engines to weigh nothing ; it is char that the company wovU be 
aUe to transport 20 tons mere with each train lor the same cost, or 16 torn 
of profitable merchandize, after deductiag one^onrdi for Ab wagons, which 
al £2 perlon would add to their revenne £30 per journey, or, widi tiMir 

Kient number of trains, (12 each way daily)— £306/100 a year. No 
bt this &ct will take many railway proprieten by surprise, who by a 
natural course of reasoning will immediately seek to discord hy wwl 
means so large an amount, at i»esent wMted, can be made to find its iragr 
into their podcets. The means are obvious : the waste is occasioiied by 
transporting useless weight; remove the useless weight, and the objectkm 
ceases of itsel£ Before the introduction of the atmoi^ime system, it was 
hopeless, by any known mechanical means, to eAet this : ev^y p r e v i oi 
(qfvplication of power carried considerable useless weig^ with it The a^ 
mMpherie is entirely free from this objection ; and it was maialy from a 
knowledge of the bmefits that must result from this source that we have la- 
bored so incessantly (and happily with such success) to mature and hdasg k 
before the public^ mr their consideratioB and awrobatioa 

Such wouU be the effect of dismissing only me utdeis f0eight ; bot aid 
to this the othajr adwmfisge possessed 1^ the atraeqpherie system, and the 
London and Birmingham railway (notwithstanding its present large capU 
simk) would be enabled io carry ftusengwrt al 6f . taeh^ amd g^d$ «f te 
StL per loa, ike whole 112 mUes, amd Aire ike same dmtUnd as now. 

The calculations from which tUs statanemfas adduced are shown as M» 
lows: viz.* 

nr d^. Per 
2500 persons at 5i. each, • • - - £ 685 

6030 tons merchandize at Ot. 3il. per ton, - • 1,853 



Expenses, viz: 
Goals, 38 stations X 500 Iba per honr x 10 houn per 

day = 6867 tons per year at lOf. per ton, • • £ 3,434 

16 ensfine drivers at £100 per year, • £7,600 
76stokenat£50perTear, - * • 3^800 

Bepaira to engines, oil and tallow, at £10 

eaehxSe, .... 2,660— 14,060 

Bene wal of travelling apparatus, composition, charcoal, 

etc., £lOOper mile X 112^ - • • 11,200 

Main t enan ceof way an d atten d ance to main £300per mile, 33,600 
Police, coaching, wagons, etc!; (as on locomotive lines), 81^664 
Qeneral charges, (as on locomotive lines), • - 15,400 

Parish rates, (as on locomotive lines), - • 14^460 

Add5 per cent interest on £1,500,000, the total amount 
. required to furnish the atmospheric a]^NUratus on a 

scale finr transporting 96P0 tons pw day, « 7>j000^ — 247,6>i 

Balance, ..... £657,(XKi 



' * TIUs MtioMM Af tMfite is of ottocM BMeh t«Mt«r tlMtt at mteat exists OB tiM liB«, trat 
•Uyl«M tliaiitlMrsdaMdpricts would pradacs; it is scfsly nscssssry to add, tlMt •! iImss nM 
any tztsni of traffic cottMw iibiaiBad iaeoals and iron atoBS,aa it is bai Oun a saa boras ft»#l 
a«atlwMB«Sk * ' 



By reference to the last general meeting of the London 
and Birmingham raiheay company, (see '^ Railway 
Times/^ 13& February, 1841,) the present receipts 
average per year, - - • • £810,000 

And'the present expenses, - • . . 960,000 

Balanca, - - • . . £&&0,000 

The present charges are, 
For passengers, (average), .... 255. each. 

liOwest charge for merchandize, .... 405. per ton. 

We have afaready shown the expense of formation in railways to be 
gnatly inflaeaced W a nortion of the power empbyed being unavailable, 
and that the road is levelled as a convenie^oe for the propelling power, net 
the traffic conveyed. We have also shown thai the destruction to the road 
18 attributable to the weights and shocks of the engines, not of the trains ; 
that the enormous expense of locomotive power and coke arises from the 
bad application of power and the artificial means employed to work engines 
at an unnamral speed. In other words, all the expenses have been traced 
kome to the use of locomotive engines, which have, from the opening of 
imihvays for passenger traffic to the present day, been a source of contixmal 
annoyance and vexation ; breakage afbr breakage has occurred, and been 
aucceeded by increamg the weight and power of the machines ; this in turn 
bsB led to the necessity of increasing the strength and stability of the rails 
nxid foundations on which they travel, and increasing the strength of th^ 
jmssenger carriages, to resist any shocks they may occasionally receive from 
th^ ponderous nei^bor ; until we have arrived at this conclusion, that on 
an iron railrwd, where the suriiee is by comparison smooth and tne track 
' marked out, a carriage to convey eighteen passengers must weigh about 3 
toD& while over a rough paved road an omnibua weighing only 1 ton wUl 
perrorm die same amount of duty. Here are &cts wmch mast at once con** 
-nnce every one that there are in the present system, radidal defects to be 
weeded cmt: if no remedy were suggested, it might be difficult for railway 
eon^Maiea to determine lu>w te extricate themselves from their present po» 
sition ; but under exisiing drcumatances their position is by no means a dif- 
ficult one. The atmospheric railway has been tested by actual operadon at 
the entire expense of the inventors and their friends. The public have not 
been asked to sunport it, or even encourage it, until it has been clearly 
proved b^raad alldoubt to merit confidence fVom its general usefulness, it 
has claims to notice both in a national and commercial point of view ; for 
while it will afiford the means of railway communication to second and third 
rate towns by the small outlay necessary for the formation and workmg, it 
will enable the proprietors of railway enterprizes already established or in 
eeuTse of formation, to realize that return for their capital which they so 
richly deserve, and which, under the present system, they so hopelessly 
look for. 

The length of the foregoing treatise, prevents us from giving, as we pro- 
mised and intended, in this number, the examination of Messrs. Gibbons, 

Cubk, Brunei and Stephenson, before the committee of the house of com- 
aMMBi, We shall, however, continue the subject in our next, and at consid* 

erabk length, that it may be properly understood in this couatry, at least as 

&r as it can be from the experience of those who have examined, studiiad 

-and tested it In giving thus fully the views of the patentees, and those 



who have eipe r ifli cnted upon* it, we have but one object m view, and tlm is 

to bring the matter fairly before the railroad community that it may, be m- 
derstood, and if found to possess advantagroe over the present system, wioipi' 
ed ; but if not, then let us stand by the '^ vron hors^* which has alresd j ac- 
complished so muck 

To succeed and come into general use, it has yet to overcome a powoM 
opposition, not greater however, than the locomotive has already overcome; 
we therefore have no anxiety in relation to it, as there is likely to be a 
thorough and probably fair trial of it on the Epsom road, after ivhich, 
opinion or theorjf will give place U^fact, and the system will be either Mm- 
tained or exploded ; although we do not agree with the ^ North Ameneao" 
that it has already ^ exploded*' as there are quite as good opinions in its &- 
voT, — Mr. Cubit's, Mr. Bruners and Mr. Gibbon's — as Mr. Stephensoo^f 
against it, as we will show in our next 

GEORGIA RAILROAD AND BANIKNG COMPANY. 

We are indebted to J. £. Thompson, Esq., chief engineer, for a copy of 
their last report, giving a statement of their progress to April last, fraa 
which we leara that the work . is progressing steadily, but surely, to com- 
pletion. In 1837 forty miles of this road was brought into use ; in 1S88 
it was extended to 75 miles ; in 1839 to 88 miles ; in 1840 to 105 miles, 
and in 1841 to 147^ miles. The total receipts for passengers and freight 
are given as $1,233,887 00, its total expen^e8 $528,168 00 and its net pro- 
fits $705,719 00. The rates were considerably reduced bst year, and tin 
business increased nearly 33 per cent, and the net profits are nearly $10,000 
greater for 1843 than for the previous year, thus showing in an emin^ 
degree, the correctness of the policy of putting the charges at rates wUeh 
will increase^ rather than prevent or divert ia other channels the bosiaess of 
the region through which railroads pass. It is worthy of remark, thst 
with an increase of business of over 30 per cent, in 1843, the expenses of 
the road were less by $9,246 than in 1842. The net profits exceed nz/vr 
cent, on the cost of the road, including its branches and machinery, whkk 
is certainly encouraging to those interested, to push on the work as rapidly 
as possible ; and it encourages us to look forwerd, with increasing confidence 
to its connection with other interests and other roads, until it rests one foot 
on the Mississippi and the other on the gulf of Mexico, with its outlet ip 
the Atlantic. 

engineer's report. 
To the Hon. John P King, ftesidtnt of the Georgia railroad and brndt* 

ing company. 

Sir : — I have the pleasure to communicate to you the proceedings of tUi 
department for the year ending on the 31sc of Alarch. 

Active operations upon the extension were commenced between Madirai 
and Covington about Meen months since. From the nature of thecoatrads 
entered into, the work has necessarily progressed but slowly. Yet we have 
every reason to believe, that the whole of the grading and masonry thai 
contracted for— much of it quite heavy — will be finished by the first of Jufy 



• 
MxCi except probebly a rock secdiMi which may not be completed imtil Au- 
gust In consequence of the uncertainty which rested over the extension 
of our road, even to Covington, the wood work of the bridges, from its 
perishable character, was not contracted for until the general letting in No- 
▼ember last, at which time it was thoneht that if immediately commenced, 
it could be finished as soon as the grading. The subsequent demand for 
bbor, and consequent rise in its price, has however, materially interfered 
with the execution of the timber contracts, which together with the failure 
of the Nisbet iron works to suj^ly Uie bridge irons required, has -greatly 
retarded the progress of the work, and I fear, will prevent us itom, reaching 
Covington as early as we had desired 

As soon as practicable after the means necessary for the continuation of 
the road to the southeastern terminus of the State work had been obtained, 
the mding and bridging of the whole line was placed under contract. The 
work was let upon very fiivorable terms, but from causes already referred 
to, it has not progressed with that spirit which we had expected. Since the 
late decline in the staple of the country, labor has become more abundant, 
and the work is now advancing with renewed rigor. From our present 
p rospects, it is believed that the whole line, with some immaterial exceptions 
will be ready by the first of February next for the reception of the super- 
alroeture. While we cannot calculate with certainty the precise time we 
shall reach Ck^vington, yet we may safely place the completion of the entire 
road to the State termmus at not later than September, 1845. 

The following is a rerised estimate of the cost of the road from Madison 
to the southeast terminus of the Western and Atlantic railroad, a distance 
of 6T|V miles. 

QtadmAiion^ including culverts. 
From Madison to Rutledge's, 8*8 miles, • $^26,500 00 
'^ Rutledge's to Social Circle, 7-3 miles, 27,800 00 
^ Social Circle to Covington, 104 miles, 87,400 00 
^ Covington to Hokomb's, 106 miles, ' 51,800 00 
^ Holcomb's to Stone Mountain Depot, 15*0, 43,100 00 
^ Stone Mountain to Marthaville, 154 miles, 71,600 00^ 308,200 00 

Bridging, 
Akoyy bridge and truss work, 1400 feet, 20,600 00 

Cornish creek bridge, 610 ^ 4,900 00 

Wood's mill bridge, 470 " 4.700 00 

Dried Indian creek bridge, 900 <' 4,600 00 

Turkey creek bridge, 370 " 1,800 00 

Yellow river bridge and approaches, 490 <^ 12,800 00 
Sundry small railway and road bridges, 3,300 00— 52,700 00 

&wp€T$truciure, 
Mud sills for main line and turnouts, 69 miles, 20,700 00 
Cross ties' « « « 28,900 00 
Wooden rail or stringers, <^ ^< 29,800 00 
Iron {exclusive of duty) at 945 per ton, ^ 185,000 00 
Cast iron chairs and washers, ^ 11,000 00 
Screws, spikes and bolts, '< 19,000 00 
laying superstructure and contingencies, '< 48,000 00 — 3£L400 00 
Right of way. - - • 18,000 00 
Real estate to be retained for use of road, • 12,000 00 
Eng^eerinff, etc., - • - 33,000 00 
D^ts, weUa, pumps, tanks and division houses, 18,000 00— 81,000 00 
Total cost of road, — .-*^784iaQ0 00 



948 Q^^rfia SmUf<hU.JUptak 

Equal to $11,366 per mileVof the iongth of single road, or 911 JB35 pa 

mile for the distance between Madison and Martharille; which, if the 
whole had been executed at the present low cash rates, coold have been dotic 
for about $1000 per mile less. • • • 

The receipts of the road for this year, have exceeded those of last year 
only $69 60, while the gross tonnage has been increased fuilj 33 per cent 
On the down freight, the receipts hare feilao off $0,173 80, and the paaaotge 
money has increi^ed $6,200 06 — the up freig^ remaining nearly stadoo- 
ary. It will be recollected, however^ that we recefred last year abcrat 
$12,000 for the transportatioa of iroDy spikes, etc, fbrthe Western and At- 
lantic railroad, which should not be counted in the general business of the 
country. By deducting this amount frem the reeei)]l8 of that year, we hB.re 
the increase of the receipts of this year, about equal to those of last year 
over the year previous. 

The reduction iu our rates was probably greater than succeeding cir- 
cumstances have justified ; especially as they have not been met bv corres- 
ponding concessions on the part of our neighbors on the other side of the 
Savannah, except upon such articles aS they are competitors with the steam- 
boats for. But as there has been no diminution in otir receipts, and not* 
withstanding the increased tonnage transported, the expenses of the road 
have fidlen short of those of last year. We are not disposed, from these 
causes, as well as a disinclination to frequent changes, to make any material 
variation in our tariff. 

Havmg failed in our efforts to form a satis&ctory ticket at a reduced xate, 
for the travel going through from Baltimore to Montgomery, we have beeo 
content to confine ourselves to a ticket from Montgomery to Charleston — be» 
tween which points passengers are now carried hi less than two and a half 
days, for $26 60, by railr<md»and stages. 

We have also, in conformity with a resolution of the board, carried out 
the suggestion referred to in my report of last year, in relation to plan- 
ters accompanying their prbduce to market at a reduced rate. The system, 
as &r as we can judge oi its eflf^ts, seems to have operated alike beneficial 
to the company and planters, and is at kast worthy of a longer trial 

The business of the road, and the expenses incurred in working it, during 
the year ending on the 31st ukimo, are shown in the following mnnmary 
statement. The usual detailed statements of the several accounts, will he 
found among the accompanying papers. 

CR. 
By amount receiTed for pasBengers up - - - $34005 20 

" *' " down . - - 31,660 83 
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extra trips, extra baggage^ negroes, etc. 3,664 86 
frmght up ... €9,661 19 

*^ down - - - 78,400 26 



(( It 



between stations - • 388 fi2 



rents • - - • 809 66 ^ 

United States mail - - - 29,846 97— «218,096 44 

DR 

For expenses of conducting transportation - - SSB6,90B 61 

^' " motWe power- - - - 2ft^838 29 

'' " niainteoance of way, ... 38,156 97 

" " " cam . . . 9,675 45— $100,613 39 

Leaving net profit ..... $ 147,523 10 

Over six per cent on the cost of the road, mcluding the branches madii- 
nery, etc. 

The expenses of ^e road have, for reasons given in my last annual re- 
port, fallen below those of last year. ' For th6 next year mainly from oppo- 
site cbuises, they will be somewhat higher. 



'Tfm^f^entfiff.Qm motive ppwjer has^^en so amtorially iacreased, 
that althoQgh we nave had a larger tonnage than usual, and had dispos^ 
of one of our original stock of engines, we have still heen able to do the 
business with regularity, without calling into service two of the remaining 
number. This improvement is mainly to be attributed to the alteration of 

, the Tennessee, to Messrs. Baldwin and Whitney's improved freight engine, 
referred to in a former communication. This engine having been the firs^ 

, of ihe kind inade^ we had to encounter the risk of a failure in some of the 
details of its construction — the subsequent occurrence of which, as antici- 
pated, prevented us from deriving any benefit from the services of the ma- 
chine until last fall. We have since given it ample trial, and have become 

, as fully satisfied with its practical performance, as we had previously been 
with the principles upon which it was built As soon as we had fully test- 

\ ed this machine^ we ordered in accordance with our original intention, a 
sm^ll engine of similar make, for the Athens branch, to be delivered this 

^ spring. We are informed however, by the manufacturers, that upon put- 

j tmg it toffet^er, its weight greatly exceeded our limits, and in consequence, 
we have oeen compelled to reject it, and wait until another can be completed. 

J The number of miles run by all our engines, during the year, is 153,125, 

\ of which 87,200 miles was by the regular passenger trams, on the main 
line and Athens branch, carrymg also some freight. The net amount of 

j freight hauled by all the trams one mile, is about 1,300,000 tons, exclusive 

2 of materials for the road. The expenses of the motive power departm^t 
are (25,838 24, or 16 ^ cents per mile run by the engines. The repairs 
of the engines and tenders, and the cost of fuel, are each 3 -fj -cents per 

^ mile run. The whole expense of the road is 65} cents per mile run by 

^ the trains. The cost.of maintaining the road is, this year, $260 per mile 

L or nearly 25 cents per mile run by the trains. 



mON R£V£NUB STEAMER ON LAKE ERIE. 

t We have been politely furnished with the following statement in relation 

I to the iron revenue steamer on lake Erie, built by Messrs. Stillmam, Allen 
' &0 Co., of this city, for the United States revenue service. Length of keel 
144 feet, breadth of beam 23 feet, depth of hold 12 feet ; keel I foot in depth 
I of i inch iron ; ribs or frame 4^ x f inch ; plating of bottom f inch— 
I Rigged with three masts, having a pair of Capt Hunter's submerged wheels. 
Weight of iron about 125 tons. This ship vrna put up in the ship house 
of Stillman, Allen & Co., taken down in sections of convenient size for ship- 
ment, and sent to Bufilalo, where she is now rapidly going on to completion. 
She is one of four of the same class ftow buUding under the direction of 
Oapt Wm. A. Howard. The engines for this vessel are being made at the 
^Bufialo steam, engine works," according to the direction of Capt Hunter, 
but of their capacity we are not informed. 

{13* Wtll ^he chief engineer of the Baltimore and Ohio railroad please 
.aaswer the following enquiry ? 

June 96. 

Mr. Enrroa: To decide a discussion, will you be so kind as to furnish a 
rsply to the fol|owijQg query, ia the nej;^ number of your Journal, or when- 
<9f«c jl i».poQvw^lR.^; or call uiima casreipMident well informai of 
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IMtftfore lirMliNtlir. 



the fiictSy for » answerf— What was the actual coat of the depel 
houiie at Baltimore f I am anxious to get a certain estimate, and jam at- 
tention to this request wiil be considered a real &yor. Respectfully jouafMf 

A FlUBND TO InTERMAL IlfPBOVEIIBMTiw 



DELAWARE BREAKWATER, 

Major Bacbe, United States engineer, says, in his report ta the aeerdaiy 
of war, dated October 15th, 1843, 

<< Since the session of 1837 and 1838, no appropriation has been made to 
continue the construction of the Delaware breakwater, and the last stone 
provided by that appropriation was deposited in 1839. • • 

^' The following table shows the number of dajrs* shelter afibrded to ves- 
sels by the Delaware breakwater, from the 1st of September, 1833, to the 
30th of September, 1843, inclusive— omitting the periods embraced between 
the 1st of July and the 17th of October, 1834 ; and the 4th of Jane, 1840^ 
and the 30th of April, 1841, (when no record was kept) ; and also omittiDg 
vessels carrying stone, or otherwise connected with the work. 



Ymn. 

1833 


Bhipt. 

22 


Brig*. 

178 


Schoon- 
er*. 


Sloops. 

167 


PUot 
boau. 

127 


'IV>taL 


Remarks. 


372 


866 


From Sept 1st, inclusive 


1834 


48 


315 


66r 


303 


411 


1,744 


July 1st to October 17th, in- 
clusive, not recorded. 
















1835 


133 


569 


1,719 


461 


644 


3,626 




1836 


301 


1,027 


2,719 


620 


767 


5,433 




1837 


227 


478 


2,777 


629 


732 


4,843 




1838 


166 


732 


3,191 


765 


685 


5,538 




1S39 


165 


504 


3,561 


734 


697 


5,661 


• 


1840 


172 


279 


1,909 


308 


371 


3,039 


To June 3d, inclusive. 


1841 


111 


902 


3,916 


590 


483 


6,002 


From May Ist, inclusive. 


1842 


107 


1,060 


5,335 


802 


794 


8,098 




1843 


84 


644 
6,688 


3,865 
30,031 


962 
6,341 


572 
6,283 


6,127 


To Sept 30th, inclusive 




1,535 


60,878 



" Making a just allowance for the periods when no records were kept, it 
may be safely said, that from its commeneement to the present time, the h»- 
bor has given sixty thousand days' shelter. According to the record lor the 
last four years, twenty-two vessels on an average, had been lying in the har* 
bor for each day. Sixty to seventy vessels are seea frequently lying in the 
harbor at the same time, and on one occasion the number of vessels reached 
as high as one hundred and eight • • • • 

^' These works hfive not yet been tompleted to the extent of the design tha 
briefly described. The breakwater is in a course of construction for 8B8 
yards, and the ice breaker for 467 yards. In other respects, the design of 
the harbor is necessarily incomplete. The entrances at the cape, and be- 
tween the two works, are 780 yards, and 455 yards, respectively, instead 
of 500 yards and 350 yards, as at first contemplated. It would thus appear 
that on the one hand the breakwater proper is 338 3rards, and thd ice breaker 
33 yards, less ; and on the other, that we entrance towards the sea is 981 
yards, and that between the works 105 3rards, greater than the plan called 
for. In short, the lines of protection are less, and the entrances greater, bjr 
the quantities just given, than were originally designed. * • 

^ It is believed that no plan has b^ devised to correct the evils te the 
Invbor caused by nimiiDg loei OnekkeidMitrilyfdliidedtoin theanaoal 
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Sfpc^ 0f VB9^ and the imp^cfectioB of it is elearly >)tamonMrated. Any 
KTucture on the course of the current would not afibrd protection agwost 
running ice ; and one of stone across the current would, by impeding it^ 
create shoafs that would injure if not destroy the harbor. The great desi- 
demtmn is, to be able to obstruct the ice without obstructing the free course 
of the current. In order to accomplish this result, the application of the 
iron screw pile has been suggested in former reports These piles, it is con- 
ceived, may be so combined as to constitute a complete barrier against the 
passage of the floating ice, at the same time that the current is allowed to 
How in its accustomed course, and with the same velocity. It is, in all re- 
spects, worthy of consideration, whether a fair experiment, conducted with 
liberfil means, ought not to be made, in order to ascertain clearly whether 
the iron screw pile may not be successfully applied to this purpose. The 
. result, if favorable^ would constitute an epoch m the construction of ice bar- 
hoTS^ and would lead to kindred applications of much importance. It is 
with a view to siich an experiment, that an item for iron screw piles is in- 
cluded in the estimate of tne operations for the next season. In using such 
piles in the formation of an ice harbor, they may either form a continuous 
work* composed of rows in quincunx order, or constitute piers at certain in- 
tefvals, as may be deemed advisable, after proper investigations. Under 
aay form of combination, the piles should be braced horizontally, by bars 
•f iron, at low water and at the top, in order that the shock caused by the 
ice may be sustained, not by one pile, but by numerous contiguous piles. 
In adopting the work just described a& a remedy for the defect in the harbor 
of the Delaware breakwater, arising from nmning ice, it should commence 
at the west end of the ice brenker, and extend towards the shore, on the 
ahoftest line, until the requited protection is gained." 

BBAR MDUNTAIir RAILROAD. 

This road penetrates one of the richest and most extensive anthracite coal 
fields in the State. The Bear valley coal basin, which will be immediately 
opened by this road, comprises the southwestern termination of the great 
coal field surrounding the town of Potts ville. This basin is about thirteen 
miles in length, varying from two to three miles in breadth and the average 
breast of the coal veins above water level in the two mountains forming the 
sides of the basin, is over one thousand feet 

All the varieties of anthracite coal, red, white and grey ash, found in the 
Pott^ville region, are found here, and the quality is in every respect of the 
most superior kind. 

Prof Walter R Johnson, in his report on the Bear valley coal district, 
Hates that this coal bears a stronger analogy to that of Yniscedwyn in 
Wales, used in Crane's celebrated iron works, than any other anthracite 
coal in Pennsylvania. 

Iron ore also in abundance and of excellent quality, has been found inter- 
Teoing the coal veins. The coal veins run lengthwise of the two moan- 
tains throughout their whole extent, and dip in each mountain mider the en- 
closed valley, at an angle of about forty-five degrees. They are found al- 
I temating with coal slates and lotge strata of sand stone and conglomerate 
rock, interspersed with occaaionai layera of iron ore. The annexed dia- 
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grtmrahihtaa efoa aaoboD of tlum moanhuM and dM port&m of Ac 

coal veint. 

The north, or Bear moontaia is cnt to iu hmm 
if Bansch creek, fbnniiig a gap, on each nde of 
rhich, all the veJoa can be opened ; and the aooA 
' ir Big Lick mountain will be peoetrated by tfce 

railroad tonnel directly oppoaite Baoscb gap, tbi 
opening &U the reins in llkai roonntaio in the aae 

By this meana every coal vein m the entire n- 
g;ioD will be opened in the most advantageMB 
manner for working. It is confidently believej 
that no other coal region in the world is poaaiaMd 
or equal advantages. 

The height of the mountaina above the ^n^mJ, 
and above the grade line of the road in the ga.p, it 
about eight hundred feet, consequently the hrcHfl of 
coal in tlie veins outcropping at the eammtts of te 
mountains is over eleven hnndred feet The t^ 
Del will cut across at least fifty veins of good coal 
varying in thickness from foar to thirty feel, nd 
besides these there are not less than thirty rents el 
similar thickness in Rausch gap. 

From this it will be perceived that even if die 
whole supply of coal for the United States, wu IB 
be obtained from this region Ibr centuria to i ifni. 
it would not be necessary to mine below water Ibhj 
and consequently the enoiroous outlays for am- 
chinery, and constant expense necessary to raise 
coal from below water level, will in this region be 
entirely avoided. 
I The railroad tunnel through the sonthem coal 

mountain ^ill be about one and a half mike b 
length, and of sufficient width for three tracks, the 
centre track being iotended for the use of locomo- 
tives and through trains, and the side tracks for csal 
cars only. 

It will reqtiire about 760 lineal yards of thil 

tnnnel from the south end driven through solid rock 

to reach the outside coal vein, and the remaining 

distance will be through coal, coal slates, sandstonca, 

conglomerate and iron ore. It is intended to drire 

about 600 lineal yards of this tunnel by the liM 

- (he road is ready for business, leaving the remtoh 

. ing portion of the tunnel to be driven after the roii 

I goes into operation. The tunnel will be cnt on ■ 

I grade descending towards the canal at the same rate 

as the other portion of the toad, yix. 17} feet per mile, and when the tnit> 

Del a completed, the road will be extended on the aame grade throsfb 

BwKbgap. 



The fenn and (liBimttknM e< this tau^ ave domi m^irftowinyiee^ 

drawing. 

SECTION OF TUNNEL THROUGH BIG LIOK MOUNTAIN. 




From the termination of die road on the Pennsylvania canal at Dauphin 
to tide water at Havre-de-Grace is eighty miles. The canal from Dauphin 
to Columbia is of the same capacity as the Erie canal, capable of passing 
boats of from seventy-five to eighty tons burthen, and the Tide Water canal 
from Columbia to Havre-de-Grace is of still greater cqNicity. Havre-de- 
Grace being at the head of Chesapeake bay, the Atlantic coast can be reach- 
ed from this place, more reatdily than from any other point where anthracite 
coal is shipped, unless it be Delaware city, and to this point the coal can be 
transported in the same boats used on the canal 

It is not the least recommendation of the Bear valley coal region, that it 
will have a very large home (Consumption, without coming into competition 
with the coal from any other region, and as the Bear mountain railroad will 
be the only means of transportation from these mines, it may perhaps escape 
the effects of '' incendiar]^ publications." 

The coal from the Bear valley region will have the entire command of 
the trade south and west of the mmee, including the cities of Lancaster, 
Baltimore, Washington, the Boroughs of Harrisburg, Columbia, York, 
Chambersburg, Carlisle, Hagerstown and the adjacent country, with its ex- 
tensive iron and other manufacturing establishments and consequently must 
have a certam trade <^ nearly 300,000 tons per annum, before coming into 
competition with coal from other districts. When in addition to this we take 
into account its proximity to the seaboard, the fitvorable character of its av- 
enues to market, and the low price at which it can be delivered in the At- 
lantic cities^ there cannot be a doubt but that this coal basin and the railroad 
leading to it wiU,3ret eclipse all their coteoiporariea in the magnitude of their 
operations. laA Spavldhio, 

Dauphin, Pa.,J^f ISM. (Mtf BkgiUM, R »t RaihotuL 



• Wg'piiMhiirffaiiowffJqne immber abtMriVom IrtiSpatiliHiig,EKi.,ciEier 
engineer oT this road, showing that a new route bad been discovered Ikr 
more farorable than tbe one formerly contemplated throogh Lykins Tmlky. 
It will be seen by reference to that letter, (page 171, June No.), that a sa- 
Ting of 14 miles in distance will be effected, and that instead of from a lerel 
to a maximum gi^ade of 36 feet per mile, they will now have a regular de- 
sctnding grade of about 17 feet per mile from the heart of the coal veins 
to the canal at Dauphin, eight miles above Harrisburg. 

We now give a further account of this remarkable work, with illastnh 
tions, showing the position of the coal bed, and the manner in which it b 
perforated by the railroad tunnel, of a mile and a half in length, which 
passes through at least fifty veins of coal, of from four to thirty feet in thick- 
ness, at a thousand feet below their outcropping. A position more ferom- 
ble for working, it would seem to us, could not have been devised hy the 
most ingenious and selfish man — as it may be led in shutes directly into the 
cars — and the road kself, having 17 feet fall, forms an ample drain to lead 
off the water — thus avoiding the immense expense at many other coUienes 
of raising the coal and draining the mines by steam power. 

We desire to make our acknowledgments to Messrs. Spanldin^ and 
Sickles for their remembrance of the Railroad Journal, in laying the meritt 
of their work before the public. We hope to hear from them again sum 
in lelatkm to their progresa. 

UnUTY OP WIRE ROPES. 

The following statement, from the London Mining Journal, in relation to 
the use of wire ropes for coal mines, may be useful to those in this country 
requiring ropes for such purposes, or for inclined planes, as well as oar 
worthy friend, Mr. John A. Roebling, of Saxonburg, Pa., who is engaged 
in the manufacture, as will be seen by reference to the Journal of Novem- 
ber last — ^therefore we transfer it to our pages. 

" The question of the eomparative strength of hemp and wire ropes used 
in the ' winning' of coal, and, indeed, for every other purpose for which rope 
is applicable, having been frequently discussed in our eolunms, we have 
pleasure in complying with the request of a correspondent, by insetting the 
foUowiag commonieation, addressed lo Mr. NewaJl, manu£icturer of wire 
rope, by 30. distinguished a colliery reviewer as Mr. Matthew Liddeli, dated 
from Benton Grange : 

" ^ Dear Sir — I consider the followiag information may be interesting, 
and certainly goes far to establish confidence in the equal security of &t 
wire ropes wiUi those made from hemp, when exposed to a sudden vbleot 
strain ; which, it has been stated, would cause the former to snap, or break. 
On Monday, last, when employed in drawing coals, the breaksman of the 
^if^g^^ (^ horse power) on which a pair of your flat wire ropes were put 
in June last, neglected to check the engine on the approach of the cage and 
tubs to the surfitce ; and, consequently, the engine continued at full speedy 
(the rope moving about 120 ftmons a minute), until suddenly etojqMd by 
the cage coming into violent contact with the pulley. The shock siiglitly 
displaced U^ p^U^ &W^ wi^ ^efivets of the snackk which yoH atlKn 
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the strands of the rope, and the cage and coius fell on the ^ keeps' at the top 
of the pit, which prevented their falling down the pit, so that the damage 
4lone was triflihg. I have since then had the wire rope examined, and, al- 
though the strain mi it must have been very great to stop the engine, yet it 
does not appear to have sustained any injury, and is^ apparently, as good as 

when it was first put on. Matthbw LmnsLL.' " 

■ 

SAULT BE ST. MARXE CANAL, AND ST. JOSEPHS KAIL&OAP. 

We have received, since our July number was put to press, a communis 
cation from the Hon. Mr. Woodbridge, of Michigan, in relation to the de- 
feat of the bills before congress in aid of these important works, accompa- 
nied with various documents of interest, in relation to the Canadian canals 
and plank roads, together with the annual report of the board of internal 
improvement, of Michigan, for which we desire to tender him our thanks. 
We shall avail ourselves of their use, and then dispose of them in accor- 
dance with his directions. 

hunt's herchants' magazine. 
This popular and useful work was punctually on our table, and is, as 
usual, filled with useful information for the business man ; and it should be 
on the desk of every merchant in the Union, and be read attentively by 
every clerk, as well as merchant. 

parsons' locomotive expansive apparatus. 
The following communication from Horatio Allen, Esq., copied from the 
Franklin Journal, exposes one of the numerous piracies perpetrated by de- 
signing knaves upon ingenious inventors. 

" Sms — The March number of the Journal of the Franklin Institute con- 
tains a description of ' Parsons' locomotive expansive apparatus.' That 
part of the arrangement which provides an adjustable cut-on, by the use of 
two slide valves attached to the same rod, one by right handed, the other by 
left handed, screws, and the mode, adjustment, etc., are precisely those for 
which I obtained letters patent in August, 1841. The American Repertory 
for December, 1841, contained apart of my specification and claim. 

" The patent of Mr. Parsons is dated December, 1842, and was enrolled 
in June, 1843. 

^ The ' adjustable cut-ofiT,' as my invention is named, has been adored on 
an engine lately^ put to work on the railroad from JerseyOity to New Bruns^ 
wick, to one on'the Long Island road, and to engines building for the Pat- 
terson road, and for the Stonington road. 

<' I intend soon to send you accounts of the performance of these en|rines, 
which have been very satisfeetory, and shall also furnish a full description 
of the combinations embraced in my patent. Yours respectfully, 

" New York^ Map 14, 1844. Horatio Allen." 

iMe-vf I^hUing Large Stones for Building Sem Wails in Deep Wa* 
Ur, — ^At the meeting of the institute of civil engineers of the 12th March, 
BCr. Bremner read a paper describing the casks used for floating the large 
stones for securing the foot of the sea wall of Banff harbor, which had failea 
The casks were strongly built of fir staves, hooped externally with iron, and 
^ported inside by radiating bars like the spokes of a wheel. Two of 



tonfit/ weight, by passing two ehaiii eables, which were wound rotmd them, 
ihrouRh the eyes of the lewi^, which were fixed in the stone at low ^wam, 
at which time the chains being hauled down tight, when the tide flow^ed, ^ 
buoyancy of the casks fioated the stones, and they were towed by ft boat 
over the place where the Stone wa^ intended to be deposited. Tiie lasluBg 
being then cut away, the stone fell into its seat This method was found to 
succeed in weather that would hare destroyed any crane barges ; and the 
works of Banff harbor were thus secured from further degradation, and 
were subsequently restored al a comparatively small cost 

Mode of making Looking-glasses, Mirrors, etc., vntkaui Mercury. — ^A 
eomspondent (J. B. N.) sends us'the folbwing paitieulan of a proceaB hj ^tdch tookof 
ffiaMes, 9tc. may be tal^eieA in Uie most effbctuai way wtthoiift tlie use of meicuiy \ he hm 
oone several ; " the most splendid minors imaginable/' The following in his accaoiit ci 
the process :-^' Take a Httie nitrate of tnlver ; add careftdlv fiqnid ammonia till the pnci- 
pitate ibnofld is nearly all dissolved, but not fully ; add a attle of this to a tokMUam oif at 
g cohol and oil of cassia ; the piece of glass to be silvered is laid flat, with a ledging tied 
round of pipe cl&y or the like, exactiv a» if ii mould were to be takto ; upon the glus 
pour the above named mixture till it has a depth of between % quaitet and naif an inch; 
then drop here and there upon this a mixture of oil of cloves and alcohol ; a vicdent action 
takes place where the drops &11 ; this rapidly spreads, and Uie whole suruce, in the ooune 
of fix>m a quarter to half an hour, appears brown ; the liquid is now poured off, and a 
layer of silver ia found redueed upon the sur&ee of the glass, forming a con^lele and 
beautiful mirror ready to be framed. The chemical action is no doubt the fonnataon ti 
aldehyde which reduces the niver. This process has recently been made the mibject of 4 
patent, for which, I am told, the firm of Rothschild has oSesnA £100,000 fat the pvipeai 
of suppressing the discovery, as it may affect the valuable nM)nopoly in mercoiy pooMsad 
by that house. The offer has been refused. The name of the patentee, I am mfbrmed, 
is Durant, of Brighton." The process of mlvcring by means or aldehyde was 4*y*»?biff^f 
two yean ago at the Glasgow Philosophical Society, by Dr. Stenhoose. 

Scaffolding. — Two papers on this subject were read at the same me^iiy 
of the uistitution. The first paper was read by Mr. T. Giissell, in which the audu^ de» 
scribed the scaffolding first used bjr Mr. Cufaitt for the eseetion of the fiicade of the ^ih 
mingham railway station, and which had since been adoj^ted for other works with C0»> 
plete success. U was stated to be composed o( sills, uprights^ cross-head^ longitu<£bBs| 
tiii^)er8, braces and struts, all of whole timber. The uprignt timbers weie nightly turned 
into the horizontal timbeis with junctions seemed by iron dm, dxiven into the ^aSbm 
diagonally across the joints, which were preferable to bolts and spikes, inasmnch as thi^ 
coiOd be easily withdrawn, and the timber was not injured. The next p^jper on the sa^ 
ject was W M. Pienre Joumet, whose scaffolding was stated to consist of a mm^t cooh 
mnation of a number of brackets, fixed at regular ^stances of about five feet apart vert»> 
cally, upon girdles of chains and screwr, bra^ tight round the oohtfnn under repair: opaa 
^ these brackets the platfonns were laid, and as the workmen proceeded upwaids, tike low 
brackets were alternately raised to the platforms above, where the workmen stood. T^t 
proffrew thus made in forming, and in taking down a scaffold, was stated to be very rand, 
with oertesponding economy of time and expense ; no poles or eofds were used and no 
WMte<^f material ocoun^d. By these means the obelidL of Luxor^ at Paris, was npsusd 
in a very shi^ time and at a very small cost ^ The machine for laisinff building mateiiali 
consfiBted of an endless chain of square open links, the lower end revcTvtng around a dn- 
ven wheel, and the upper end around a corresponoing wheel, fixed upon a scaffold, at the 
height of the bmlding. The hods, buckets and basltots were each fUmidied with a hook 
by whkh they were suspended on the rising side of the chain, and when they anivedtt Ai 
necessaxy height they were taken off by laborers, and cairiad to the spot where thsBstfr' 
rials were to be usedj when empty they were hung upon the descending nde of the chain 
and lowered to be agam filled. 
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TBS ATV08PEEEI0 RAILWAY. 

Emdenee given before a Committee of the House of Commons. 

Mr. Barry Gibbons, engineer of the Dublin and Kingstown railway, ex* 

axained : Trains propelled on the atmospheric principle started and stopped 

more easily, and with less loss of time, thaa those with loeomotiflre powex. 

The atmospheric principle on the Dalkey line,, compared with the expense 

of other lines, ns to hauWe, was much clieaper than the locomotive. The 

maintenance of way was less favorable in a newly opened line than on aa 

old one. Taking the cost of haulage on the locomotive line of the Dublia 

and Kingstown^ according to the published accounts of the company, the 

cost of locomotive power on that line was 10 9*l<k{.. per train per mile. 

The maintenance of way was 3 1-lOJ. making a total of 14i. The CQSt 

of moving power on the atmospheric principle was 7 l-lOd. and the mainr 

lenance of way 1 3-lOd. Could distinguish the wear and tear of mils o» 

a locomotive line in the space of six weeks. In the estimate of X4d. there 

was an allowc^nce made for wear and tear of rails. In the atmospheric 

there was no parallel allowance for the pipe. Believed, though there were 

great curves on the line, that there was no wear and tear of the pipe,.aQfi^ 

no centrifugal friction. The wear and tear of the pipe would not require 

an expenditure for fifty years. It became perfectly polished inside, owing 

to the tallow. In going round sharp curves on a locomotive line, the inside 

of the rail is worn away by the flanffe of the wheel. Did not make any 

allowance in the estimate for wear and tear of rails on an atmospheric lineu 

l^ecause it was inappreciable. In the item for haulage, wimese debitlea 

wear and tear to the atmospheric railway, which would take place in the 

stationary engines, and included coals consumed, wear of machinery, and 

persons employed in the engine house. The cost of coals wa» W. 4j; Gi. 

per day ; wages I2s. ; wear and tear, oil. etc. 65. If the I>alke]j; line were 

longer, the expense would be less. Had lakl out an extension of it to Bray, 

six miles, and an engine would work at both places. There would be 

more consumption of coal, but at less per train per mile. Pai4 .]Vle8sr& Sar 

muda for the construction of the linCi and their estimate was not exceeded 

by IcL Their promises as to load carried| and velooity attained, had beea 

perfectly accomplished They entered inloa contract to carry trains of 29 

l«ms at 30 miles an hour, and had performed it at double that rale. The 

Dublin and Kingstown was a Terjr x^heap linei and the low tees had i» 
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breased the passcngert enormodsly. The trrnins had been increased finooi 
tune lo lime, and there had been a corresponding namber of passengers. It 
kidaced a system of country residenca They estimated that every new 
house built in the neighbornood of a station was 20/. added to the aoooal 
receipts. There were four stations on the ax miles. The &res were Is^ 
^, and 6d, but there was s reduction lo fiunilies of 6, 10 and 90 per ceat 
*rhe average fare was something under 1^ The lares on the Dal key wet* 
U. and Zd, They would pay at that The compan3r received 45/, on bit 
Sunday, which would represent 4600 persons. The increase in traffic on 
the Kingstown railway was hot so much to be attributed to redactioQ of 
fiires aiB to the frequency of the trains. The coals consumed by the engioe 
tm the atmospheric line were 35 cwt per day, which would keep k ^rork- 
ing from 8 A. Mi to 6 P. M. at intervals. Wimess reckoned a daily mile^ 
age allowance for wear and tear of piston of 4dL per day. One serof fas- 
ton leathers, costing 16i , worked a fortnight The rails on the atmosphcT' 
ic line were 521b. per yard weight Had examined the pipe, and could find 
BO lateral pressure made by the tube on the piston. The straightforwaid 
Bsovement of the piston counteracted the centrifugai force of the curve ; bm 
witness did not think that the piston had ever been brought into operation to 
prevent the carriao^es going off the line. If it had ever exerted such a force 
there would have been some indication or it on the pipe. The atmospheric 
carriages were 15 cwt., or a ton lighter than the locomotive. Witness's es- 
timate for maintenance on the locomotive line was for a double, the estimate 
Ibr the atmospheric for only a single line. Had made the experiment of 
stopping the trains almost instantaneously, and had brought up a train to s 
dead rest, travelling at 40 miles an hour, within 220 yards. There were 9 
carriages, and 78 persons in them. The weight of the rails on the Kings- 
town and those on the I^lkey was precisely the same. The calculation 
given by witikess of Id, for haulage on the atmospheric, was only for one 
way. if worked backwards and forwards as a locomotive, it would be 1 4^1 ; 
bot the trains came back by their own gravity, and therefore cost nothing. 
Were the line on a level, the cost would have to be doubled. 

Mr. L K. Brunei, C. E., examined : Had been consulted on the expedi- 
ency of working the proposed Croydon and Epsom on the atmospheric sys- 
tem, and had considered its application thereto yery fully. Thought tM 
the adoption of the atmospheric plan was well adapted for the working of 
the proposed line. Taking all things into consideration, the trains could be 
conveyed in a shorter time by it than by the ordinary locomotive engim^ 
and with c^reater frequency. Where the trains were not very numeroo^ 
could understand that the working expenses would be less by locomotite 
power than by a fixed engine. In a great number of cases it would be the 
reverse ; the working expenses would be reduced by the atmospheric prin- 
ciple, assuming that a great many train* would run. The prevailing gra- 
dients on the Epsom line were 1 in 100, which he thought applicable to a 
line with a view to economy in working. The diagrams of Mr. Saroada, 
as to the manner of working the trains might be worked with frequency 
and safety. There was a point where expensive locomotive power woqU 
become more economical than stationary power, if the number of tndnf 
were very much reduced. Thought that the atmospheric train could be 
propelled much fiister than is done at present Had no reason to doubt bot 
that trains might go at a speed of 60 and 00 miles an hour. Had gone it 
00 on a locomotive, and thought a train might go easier and at a higher 
fate by the atmospheric than by the k>comotive engine. It had greater 
q^ than the locomotire. It poesetaed the advantage over the ktter of 
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•tartiBg at once into a stale of motion from a state of rest This was a 

g'eat advantage where there were many stations, as contemplated in the 
psom lina On the Great Western they found that it was six to eigltf 
miles from the station before they got into a good maximum rate of rmming ; 
therefore it was only on a long distance from London to Slough that they 
did attain their full yelocky. With respect to the atmospheric attaining a 
velocity of 50 miles an hour, it would depend entirely on the power, the 
size of the pipe, and the degree of vacuum. Did not see any difficulty in 
their getting it at the end of 2) or 3 miles. Had no doubt but that if they 
chose to put on the power, they might obtain it at 1 mile or 1^. When 
witness saw the line at Dal key, it was not laid in a manner which admitted 
of a very high velocity. Did not think it safe when hettnade the expert* 
ments to go higher than 40 miles. The derangement of the raih, and the 
difficulty of keeping the railway in perfect order, arose fVom the weight of 
the locomotive engines, and the mode of workinc^ them on the rails. Wit* 
ness's object in making the experiments at Dalkey was to satisfy his own 
mind, with a view to govern him in advising others. The results of these 
experiments were, that he found they could attain a high velocity on the 
line in a short time, so as even to attain the rate of 50 miles an hour. 
Found that the mechanical part of the apparatus and valve was even then 
IB a good working condition, and saw enough to satisfy his mind that k 
could be rendered still more perfect. Found that a weight was moved at a 
good velocity of 22 miles an hour — a weight fully as great as that due t<r 
the free effect of the vacuum in the piston. Satisfied himself that there was 
BO amount of friction or leakage round the piston, nor other mechanical de- 
fects, which would prevent getting the full effect of the vacuum. Was con- 
firmed in the opinion that a mechanical contrivance of that sort could be 
worked, so as to produce that effect at a less cost than ^ or^ary mode ci 
applying power by a locomotive. Had in consequence of these experiments 
advised "the promoters of the Croydon and Epsom to adopt the atmospheric^ 
Had no doubt that an atmospheric railway might be made more comfortable 
to passengers than a locomotive, which was one of the great advantages to 
be derived from it Thought that the rails might be kept in much more 
perfect order than with locomotive carriages ; and that carriages might be 
constructed in a totally different manner from those now in use. The mo- 
tion would be smooth and noiseless. There was also the absence of coke 
dust from the chimney. With respect to the experiments of stopping trains, 
thought that on a railway worked by stationary power, whether atmospher* 
ic or other, the power of stopping was greater than it was on a locomotive 
line. The power to be overcome in stopping a train arose, not from thtr 
power of friction, but from the momentum of the train, which, at 40 miles 
an hour, would be 10 or 15 times as great as the power of traction that 
could be produced for a distance of 260 yards ; and therefore in stopping a 
tram at a short distance of 260 yards, what they had to think of was the 
momentum of the train. Did not think that the reversing of the engme at 
all equalled the advantage that might be derived from breaks or slides, such 
as those Mr. Cubitt spoke of on carriages on the atmospheric line. The 
reversal of an engine for stopping a train did not produce so much effect as 
might be supposed. On the Great Western they never reversed : but th^ 
break in the tender stopped the train at high velocities. Had calculated ^e 
power of the engine at Dalkey. In a commercial pomt of view, Mr. Sa- 
muda's mode of calculating was correct The power on the atmospheric 
railway had a facility for adapting itself to the load: That was a great ad- 
vanta^. Where the gradients were steep they could apply more power.. 
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AflsamiDg even that the pipe was aot of the tame size eTcry wiiere, at obs 
small steep part of the line they might work a yacuum up to 18 or 90 
laches of mercury, which woula nol be so economical as working it at 14 
or 16 inches. Still, for a short part of the line, they could do so ; whereas 
on the rest of the line they might work at the more economical pressure of 
14 to 16 inches of mercury. With respect to the variation of the work, 
according to the variation m the weight of the train, of course any eDgine 
working expansively, and well constmcted, would adapt itself to the weight 
of the train ; and the cost of working the engine would be somewhat pro- 
portional to the weight Was so satisfied of the advantage of the atmoa- 
pheric, that he had proposed to adopt it on the line (26 miles) he was dgv 
surveying from Qroydon to Chatham. An advantage of the atmospheric 
was, that when a train stopped at the station, the power for propelling was 
accumulating in the pipe, so as to bring the train more rapidly into roociflii 
from the state of rest. Wimess's preference of the atmospneric was limited 
to cases where the passage of trains was required to be frequent Had ao 
hesitation in saying, that if the two lines now before the committee were to 
be worked by locomotive power, the Southw^em would be the cheapest 
and safest ; but if the atmospheric were applied, it could be done cheaper 
by the Croydon and Epsom. Had no doubt but that the atmospheric upoa 
a single line, where everything was adapted to it, was much safer than a k>- 
comotive on a single line with double power. The atmospheric might be 
•o managed that no carelessness could produce a collision j but it was im- 
possible on a locomotive line to prevent one train catching or meeting 
another. Thought that the leakage could safely be neglected. Did not 
think that any experiments which had yet been made would enable a correct 
calculation to be made of the amount of power required to overcome the 
leakage He spoke guardedly and carefully, inasmuch as he was express- 
lag an opinion adverse to that of his friend, Mr. R Stephenson, whose re- 
port he had seen. Thought there was no difficulty in constructing car- 
riages in the manner stated by Mr. Cubitt, by bringing them at once oa 
slides or sledges, or by locking all the wheels ofM)ne entire train, which, 
BOW that they used steel tires, he should not be afraid of doing. Thought 
there would be no difficulty at all in keeping the atmospheric railway in 
such good order that the carriages might be beUer construct^ and connect- 
ed one with another, so that the break miffht be made to act in the whole at 
once. There had lately been introduced a new mode of valve-gearing, 
which facilitated the adaptation of engines to the load. The practical eflfed 
of the expansive gear was rather to put larger cylinders on the engine, and 
to work economically, than to vary the power much, because the variatioa 
of power between shutting off the steam was not very great Tht sole oh 
ject of this improvement was, by the use of a rather larger cylmder than 
was necessary to enable the steam to be used expansively, and thereby ob- 
tam economy of fuel. Was among the first to use the expansive gear oa 
the Great Western, but had no such object as the saving of steam in iromff 
down an mclme, in order to reserve it for use in going up an incline. h3 
advised a line between Chatham and Croydon to be laid down on that prin- 
ciple, and also between Genoa and Turin, which was over a steep part of 
Ae Apennmes. Witness wished to be allowed to explain himself mors 
particularly on one nomt, as he was now giving an opinion professionally, 

IIri.TI'''.E*"'"'^''y." * '"'P^^ ^"^ iustT>een published bv an eminent-- 
probably the most eminent— man in his own profession, in 'which a strooff 



which he ^tertkined. He ahoiM^Tto bTtSd^^ 
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earelesaly giving any opinion now without recollecting that circurostancei 
and he should, in his own yindication, repeat the ohject of his making the 
experiraents at Dalkey, and also say, with sentiments of much respect for 
Mr. Robert Stephenson, that he still thought it possible to form a more cor- 
rect opinion on this particular case by a general practical view of the work* 
inff of the Dalkey line, and of the modifications of which it was susceptible 
inrnen applied to longer lines, than by the very minute calculations and mi* 
ntite experiments recited in Mr. Stephenson's report In the first place, the 
I!>alkpy line was too short, and, he must say, too badly constructed, owing 
to local difficulties, to allow either velocity to be attained or the train to be 
^worked, with ordinary average resistance. Believed that resistance upon 
that line was much greater than it was on a good railway; and that there 
'were sources of great lo»^ of power in the connecting pipe and other parts 
which, according to his opinion as a mechanical man, might be easily re* 
medied and overcome. 

Mr. R. Stephenson's objections will be found substantially in the follow- 
ing extracts from his report, f<^ which, as well as for the preceding abstract 
we are indebted to the Railway Chronicle. 

^ My first impression was that much higher velocities were attainable by 
the atmospheric system than had yet been accomplished by locomotive en* 

Ces; but a very careful reflection upon all the circumstances which the 
: series of experiments developed and, the detailed calculations which 
have been made upon them, has led me to alter that impression. I am fbl- 
ly aware that the calculations which have been given do not absolutely pQt 
% limit to the speed, and that the investigation may resolve itself merely 
into a question of power, and consequently into one of expense ; to a cer* 
tain extent, this is the case, but an inquiry of this kind, which is as essed* 
tially commercial as scientific, is one in which pecuniary limits must con* 
tinually present themselves, and not unfrequently prove more formidable 
than those of a mechanical nature. In pursuing my calculations, therefore 
I have felt that it was imperative to determine with some accuracy the pro* 
bable additional power wnich it would be necessary to reckon upon, beyond 
that which has been employed at Kingstown ; and I am convincea the in* 
erease whieh has been stated as requisite to attain the assumed velocity of 
. 60 miles per hour is rather under than over estimated ; and this single ex* 
ample, baised as it is entirely upon experimental data, is sufficient, in my 
epinion, to demonstrate conclusively, that any velocity beyond that which 
ia BOW frequently attained upon railways, must be attended with a most in* 
ordinate waste of power. I have already contrasted the actual velocities of 
the trains with those which would be indicated by theory, Ismd have shown 
that the loss of velocity arises solely from the leakage of the apparatus, 
and that as the rare&ction is increased this content of leakage becomes aug^ 




height, the expansion of the air leaking into the apparatus must become 
fully equal to the total capacity of the pump, and no advance of the tube 
piston can be eflected. The case occurs on the Kingstown and Dalkey 
railway, with a height of barometer of 25^ inches, which is the-i»a«mum 
height that can be attained in the entire length of the vacuum tube i ■— 
therefore a train requiring this height of barometer could not be sorted tf 
the air pump did not exceed its uniform rate, although the enj^ine would be 
working at almost iu greatest power. This conclusioDi which is unque^ 
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tionably correct, points out the improvident expenditure of power w 
high degree of rarefeclion is required." 

Having thus removed the great claim made by the mventors to theesr 
elusive enjoyment of high velocities, Mr. Stephenson next proceeds to mm- 
pare the work actually done by the atpnospheric system on the Daikej Lm 
with the work actually done by ttaiionary power and rope system, as worn ■ 
in use at Camden-town. The comparison is fair, in this respect, that th» 
Camden-town incline is 1 in 106, nnd the Dalkey incline is 1 in 1 15 be- 
ing in favor of the atmospheric ; only there are sharp currcs on the Isl- 
ter, which do not exist on the former. The results of the comparisoa msf ' 
be arranged under several heads, as follows : — 

1. Loss of power by rope aod atmospheric tube :— 

" In proceeding to compare with these the resplts of the ezperimcots oi 
the atmospheric railway, it is my object to select a case in each, which shaB 
present the closest analogy in the amount of their resistances and velocikjr. 
The 4th train in table No. VII, and ;^e 18ih in table No. V, correspooi 
very closely in these particulars, the total resistance of the former, includiig 
the friction, gravity, and resistance of atmosphere, being equal to 102 horser 
power, and of the latter, 100 horses* power, and the respective velocilks 
being 20 aod 18 miles per hoyur. The loss of power from the worknig ef 
the rope in the former case is equal .to 80 per cent of the total, while the 
loss in the latter, arising from raising the vacuum, leakage, and iroperire- 
tions of the apparatus, amounts to 74 per cent of the total power. In ordar 
however, to institute a correct comparison between these two ca^es, the told 
power in the foriper must be increased in the proportion of the mean to the 
maximum velocity, which in this instance is ascertained, from experimeais 
made, to add 37 horses' power to the total, and the comparison stands thos: 
the loss of power on the Huston incline amounts to 46 per cent, while thai 
on the Kingstown and Palkey railway is 74 per cent The result is ck- 
tained with a train which represents the average working of the Huston wt 
cline ; it is therefore evident that in this particular instance the rope is very 
considerably more economical than the atmospheric Sjrstem. If we assuma 
other weights of traip, we shall perceive, that as they become lighter ths 
proportion of loss by t^e atmospheric apparatus will be diminished on ae* 
count of the reduction in the efiejct of leakage accompanying the reductioa 
in pressure, but jtj^e pi;oportion of loss by the rope will l^ increased, as tke . 

Eower rc^f^uired iq work the rope itself is the same with a light as with a 
eavy tram ; while on the other hand, with heavier trains the proportioB 
of loss by the ^ope will he diminished, and that by the atmospheric ^rsteai 
greatly augmented, from the increased effect of the leakage, and the addi- 
tional power required to raiie the vacuum to a greater height" 

2. Consumption of fuel by the rope system and the tube system com- 
pared : — 

^ This I am enabled to accomplish from the observation of a fortnigbt^s 
working of the Eusipn incline, and from an experiment on the Kingstown 
and Dalkey railway, in which the number of trains, the exact weight of 
each, and the consumption of fuel, was ascertained during an entire day. 
The result of the former was, that 13 trains averaging 41 tons each, the 
mean resistance of which amounted to 1590 lb., were drawn up the incline 
of 0-91 mile length, at a mean velocity of about 17 miles" per hour, in one 
day of IB hours, with a consumption of 30 cwt of coal ; and the result of 
the latter was that 10 trains averaging 44 tons each, the mean resistance of 
which amounted to 1205 lb., were drawn up the incline of 1*22 miles 
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len^b, at a mean velocity of about 14 miles per hour, in one day of eight 
bours, with a consumption of 39 cwt. of coal. The consumption of coal 
per mile of the trains m these two cases amounts to 284 lb. on the Euston 
incline, and 2^ lb. al Kingstown; and dividing these by their respectire 
[imouius of friction and gravity, we obtain the comparative consumption per 
lb. of tractive force as 18 lb. in the former case, and 21 lb. in the laUer." 
3. Power of overcoming bad gradients : — 

** If we take some of the trains which are drawn up the Euston incline^ 
amounting to fully 100 tons weight, we shall find that the total resistance 
exceeds the capacity of the tube which is employed at Kingstown, namely^ 
IB inches diameter ; for supposing the pressure to be equal to 22 inches 
height of the barometer, or 1 1 lb. per square inch, the train just named 
upon the gradient of I in 75, which is near the upper end of the Eufton 
incline, and contraues for about one-third of its length, would ofier a resist- 
ance, at a velocity of 17 miles per hour, of about 4,500 lb., and would 
tberefbre require a tube of 23 inches diameter. Such an increase of tube, 
it roust be observed, immediately implied a great reduction of velocity with 
the atmospheric system, or an increa^ size of air pump, involving a cor* 
responding increase of power, because the ratio between the areas of the 
air pump and vacuum tube is affected; and it has been clearly shown that, 
^working at a high vacaum in a small tube, or increasing the size of the 
tube and lowering the vacuum, if the same amount of power be employed* 
involves equally the sacrifice of velocity. Here we perceive a decidea 
proof, that what is termed cood gradients is not a matter of indifference to 
the atmospheric system, and that we shall not be justified in attributing to it 
the power of economising the construction of railways to any considerable 
extent, by avoiding the necessity of levelling the face of the country." 

The comparison with the locomotive, even in duty alone, is also of a kind 
unfavorable to it, keepin? out of view akogether the peculiar disadvanCagea 
of stationary as compared with locomotive power. The result is pa follows : 
^ If we convert the loads moved in the experiments into equivalent loada 
on a level, we shall then find that in no case they exceed the duty which if 
being daily performed by locomotive engines. Thus, taking experiment 
No. 4, the load being 26 5 tons, the resistance per ton upon an incline of 1 
in 115, at a velocity of 947 miles per hour, estimating the resistance of the 
atmo^here accordmg to Lardner's experiments previously referred to, will 
stand thus — gravity, 20 lb. per ton : friction, 10 lb. ; atmosphere, 20 lb. : 
total resistance, 50 lb. per ton. Ana the resistance upon a level will be— - 
fnctioQ, 10 lb. per ton ; atmosphere, 20 lb. : total resistance, 30 lb. per ton. 
Therefore this train of 26 5 tons, on the incline of 1 in 1 15, will be equiv- 
alent to 44 tons upon a level, at the same speed of 34-7 miles per hour. 
This duty, which is indisputably the utmost given by the experiments at 
Kingstown, is much exceeded daily on many lines of railway in this coun* 
try, and especially by the Great Western, and Northern and Eastera 
Throughout the experiments, it will be seen that the duty performed by the 
Kingstown and Dalkey engine, when- reduced to an equivalent level, falls 
short of the daily performance of locomotive engines on our principal lines 
of railway, both as regards speed and load." 

The conclusion of the whole matter, considered as a purely mechanical 
question, is given in the following sentences : — 

« On a long series of bad gradients, extending over several miles, where 
the kind of traffic is such that it is essential to avoid intermediate stop[mges, 
the atmospheric system would be the roost expedient If, however, inlea^ 
mediate stoppages are not objectionable, as is the case in the conveyance of 
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heavy goodi and mineral trains on the railwaya in the ndghbo^ciod rf 
Newcastle-upon-Tyne, the application of the rope is preferable to tb« ^bi» 
pheric system. This conclusion I conceive to be fully cstaWmhed by 1M 
comparison which has been made between the Kingstown and £uston ■- 
clinea Again, on lines of railway where moderate gradients arc «ttuB^ 
We at a reasonable expense, the locomotive engine is decidedly superior, bn 
as regards power and speed, to any results developed or likeiy to be de> 
Teloped by the atmospheric system. In considering these last, as vrell m 
all the preceding calculations and remarks, it must be borne in roiod tb« 
they have reference solely to the question of power, and are entirely ind^ 
pendent of the Question of expense or convenience: the next step in the ia- 
quiry will therefore be, the expense of constructing the lines on each systca 
and the probable cost of working." 

Hitherto the question has been treated wholly as one respecting the vabe 
of a given mechanical means of transmitting power. 

There remain to be considered the questions of cost and convcniemce; 
and here, as well as throughout the whole line of argument, there will be 
observed a close analogy ^ween the results and rea^nines of Mr. Stepkr 
ensou's report and those in pp. 102, 103 of our last, already referred la 

The inventors of this system, in Taunting its excellence, rely much m 
the supposed advantage of being able to work with single lines. This lit 
8. completely refutes : he proves the necessity, not only of two lines, bat of 
duplicate engines. This raises the cost of the atmospheric to £1 1,000 per 
mile ; so that on su^b a line as the London and Birmingham, the total cost, 
in all items, for locomotive power, is • • - £321,974 

md for the atmospheric, .... 1,221,000 

But even the expense of working, after all this greater expeoditare d 
capital, is against tne aUnospheric. 

The cost of locomotive power upon the London and Birmingham iai}> 
way, for 1843, was as follows :— 

** Wages of engine diiven md fiiemen, ... £9,673 

Coke, - - - - - . 25>41 

Oil, hatwe pipes apd fyp tAoMj pampng engines and water, - 4,099 

Laborcn and deanen, waste and ou, - - • 4,194 

lUpain of engines and tendcts, .... lSj5dl 

Coals and fire wood, expenses of stationaiy engine at Wohrotoo, lepain 

of buildings, gas and incidental chafges, ... 3,172 

Superintendent, clerks' and Ibremen's salaries, and office charges, 4,634 — £63J6M 

The expense of working the atmospheric system for one year, I ritfiiiii 
approximately as follows : — 

|(Wages 9f engine men, 64 at 6s. ; stokfliB, 64 at St., • £10^19 

The same during the night, . . • • 10,519 

Coal. 173 tons per day, at Os., - . • • 98^333 

QO, hemp, tallow and repairs at 5 per cent on cost of engines, • 90,000 
Soperiatandence same as looopioCive, ... 4^634 — £19JK$ 

I haTe already stated that the ahove sum has no pretension to precise a^ 
curacy, hot since I have intentionally omitted numero!is items of expense^ 
which must arise (the exact amount of which no one can venture to predict 
or to introduce ioto such a calculation with much confidence,) I prefer ma* 
king the comparison under that aspect which is the most fovorahle to the 
new mvention under discussion ; because I conceive the que&tion between 
Ae atmospheric and locomotive systems does not by any means, after whst 
has been advanced, depend on the mere annual cost of working. I shall 
cwitwit myself with the above statement, which in my opinion sufficiently 
asMllihea the act, that the cost of working the London and Birmmghaa 
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milway, or any other line with ft similar traffic, by the atmospheric system 
vonld greatly exceed that by locomotire engines.'^ 

But, to do the system full justice, a single line, the favorite instance, may 
:»e taken at their own estimates ; and the result entirely coincides with that 
^▼en by our correspondent S., in our last 

«« Let us now conceive' it applied to a case of an opposite character ; for 
Bxample, the Norwich and Yarmouth railway, which has cost about £10^ 
OOO per mile, including carrying stock and every appurtenance. This line 
passes over a country in which the application of the atmospheric system 
could have effected no economy in the formation of the line, which has not 
exeeeded a cost of £8,000 per mile. The application of a single line of 
the atmospheric apparatus would, in this instance, have added at least £5,000 
per mile, which apon 20 miles, the length of the railway, would amount to 
£100,000. The mere interest of this sura, at 5 per cent is £5,000 per an- 
num, whereas the actual working of this line, including maintenance of 
way, booking offices, porterage 8^ all other constant traffic charges, hat 
been let for £7,000 per annum, being only £2,000 above the bare interest 
of the extra capital which would be required to lay down the atmospheric 
apparatus ; an amount which would be quite inadequate to meet the wear 
and tear of the machinery alone, leaving nothing to meet the current coat 
of working. Here, therefore, we have a case, where the country is &vof- 
able, the original capital small, and the traffic moderate, where the cost of 
the atmospheric system would be so burdensome as to render it totally in* 
applicable.'' 

in the appendix, the comjMirison of the atmospheric system with that on 
the Biackwall railway is given with great clearness by Mr. Bidder, an4 
leads to this conclusion, that—:- ^ 

^ Unlesd some expedient with which t at present am unacquainted can 
be devised for obviating the necessity of stopping at each intermediate sta* 
tion, it would appear that the trains could not be run more frequently than 
at half hour intervals with the engines now at work, thus reducing the 
trains to one half their present number, and this, too, without effecting any 
saving in the working expenses, inasmuch as there would be no reduction 
in the staff of conductors while the constant and severe breaking would in- 
crease the cost of maintenance of way and carriages ; the wages of the rope 
men also would not compensate, for the extra cost arising from the engines 
being kept continually at work, instead of for ten minutes only out of every 
quarter of an hour, as is now the case ; and lastly, the interest of the outlay 
reouisite to introduce this system would exceed the annual cost of reparing 
and replacing the rope." 

Mr. Stephenson sums up the whole case thust«> 
^ 1st That the atmospheric system is not an economical mode of tran% 
mittiDg power, and inferior in this respect both to locomotive engines and 
Stationary engines with ropes. 2nd. That it is not calculated practically 
to acQuire and maintain higher velocities than are comprised in tne present 
working of locomotive engines.. 3d. That it would not in the majority o( 
instaaces produce economy in the original construction of railways, and i0 
many would most materially augment their cost 4th. That on some short 
railways, where the traffic is large, admitting of trains of moderate weight 
bat requiring high velocities and frequent departures, and where the face oJf 
die country is such as to preclude the use of gradients suitable for locomo* 
live engines, the atmospheric system would prove the most eligible. 5tli. 
Thai on short lines of railway, say four or five miles in lengthy in the v^ 
dnity of large towns, where frequent and rapid communication is required 
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between the tennini alone, the atmospheric system might *« 

ly applied. 6th. That on short lines, such as the Blackwall milway, whew 

the traffic is chiefly derived from intermediate points, requiring frequen 
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of railway, the re<iuisiie8 of a large traffic cannot be attained by so in»3B- 
blea system as the atmospheric, in which the efficient operation of tk 
whole depends so completely upon the perfect performance of each iodlTii- 
ual section of the machinery." 

Mr. Herapath takes strong ground against the atoMMpberic railway, mi 
^leaking of the great loss of power from the friction of the air in the p^ 

•ays:— 

" That I am not unsupported in the views of the inefficiency of these * 
mospheric machines, I shall show by a quotation, furnished me a few <kyj 
ago by a friend, from Dr. Robison's Mechanical Philosophy. The firt 
expenment was made by Papin, an able man of science and a very emaieit 
engineer. The second seems also to have been made by a good enginea 
and it is therefore presumed that both of these facts ought to be well knowB 
to our engineers of the present day. It is to be. lamented that the size (/ 
the tubes is not mentioned, but doubtless they were small, perhaps onlyt 
few inches in diameter. As bearing, however, on the general question of 
the great amount of friction of air in tubes, it is not material to know Ha 
exact si:^e. 

<' Dr. Papin, a most ingenious man, proposed this (the motion of air is 
pipes) as the Ynost effectual method of transferring the action of a movinf 
power to a great distance. Suppose. for instance, that it was required lo 
raise water out of a mine by a water machine, and that there was no fall of 
water nearer than a mile's distance. He employed this water to drive a 

f»iston, which should compress the air in a cylinder communicating byt 
ong pipe, with another cylinder at the mouth of the mine. He expecied 
that as soon as the piston at the water machine had compressed the air saf 
ficiently, it would cause the air in the cylinder at the mine, to force up ill 
piston, and thus work the pump. Dr. Hooke made many obj«.H:tions to tbe 
method when laid before the Royal Society, and it was much debated ihera 
But dynamics was at this time an infant scienf e, and very little understood 
Newton had not then taken any part in the business of the society, other- 
wise the true objections would not have escaped his sagacious mind. Not- 
withstanding Papin's great reputation as an engineer and mechanic, he cooJd 
not bring his machine into use in England: but afterwards in France aii^ 
Germany, where he settled, he got some persons of great fortuhe to emploj 
him in this project ; and he erected great machines at Auvergne and West- 
phalia, for draining mines. But so far from being eflective machines, thej 
would not even begin to move. He attributed the failure to the quantity of 
air in the pipe of communication, which must be condensed before it can 
condense the air in the remote cylinder. This indeed is true, and he sbouU 
have thought of this earlier. He therefore diminished the size of this pipe 
and made his water machine exhaust instead of condensing, and had bo 
doubt but that the immense velocity with which air rushes into a void, woold 
make a rapid and effectual communication of power. But he was eqotllj 
disappointed here, and the machine at the mine stood still as before, 

** Near a century afler this a very intelligent engineer attempted a roucl 
tnore feasible thing of this kind at an iron foundry in Wales. He erected 
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%, machine at a powerful fell of water, which worked a set of cylinder hel- 
Lows, the hlowpipe of which was conducted to the distance of a mile and a 
half^ where it was applied to a blast furnace. But notwithstanding every 
care to make the conducting pipe very air-tight^ of great size^ and a$ 
stnooth as possible^ it would hardly blow out a candle. The ftiilure was as- 
cribed to the impossibility of makmg the pipe air-tight But what was sur- 
pTisioff, above ten minutes elapsed after the action of the piston in the bel- 
lows, before the least wind could be perceived at the end of the pipe ; where- 
as the engineer expected an interval of six .seconds only." 

It was our intention to have offered sortie remarks of our own on this 
novel and extraordinary project ; but when we find such men as R. Stephen- 
son and Brunei entertaining. diametrically opposite opinions after actual ex- 
amination, we think it will better become us to merely submit their views 
to our readers. The cost alone will prevent the possibility of its adoption 
on the vast majority of roads in this countiy, though we tmnk that the coal 
region of Pennsylvania affords some suitable openings. 

It will be seen that Mr. Stephenson deduces all his conclusions from his 

own experiments, considering them as infallible, while Mr. Brunei founds 

his opinion on what-^judging from the present state of things — ^may rea- 
sonably be expected from experience skill and observation, and we think 
Uus is with practical men the safer mode. 

CENTRAL &AnJU>AD, GEORGIA. 

This important work, the longest railway in existence, is now completed 

and the following extracts from the report of the engineer, Mr. L. O. Rey^ 
nolds, will give our readers a gdod idea of the railway generally. 

^ The quantity of excavation and embankment throughout the whole line 
is about five million six hundred thousand cubic yards. There are, inclu- 
ding the long bridge over the Oconee swamp, about six miles in extent of 
trestle bridging ; about one-third of this may be, at a future day, filled up 
with earth. 

<< The road-bed is graded to a width of 15 feet on the embankm^ts, with 
riopes of one ahd a half base to one verticals . The exdavattons below sta*< 
tion No. 10, are generally graded 26 feet wide ; beyond that station, SN> feet ) 
side slopes generally, 45 degrees— except in loose soils, when they are sink 
ilar to the embankments, and in some instances two to one. 

^ There has been no rock excavation of consequence, but many of tbd 
ents have been through a compact mixture of clay and sand, which requir- 
ed the aid of the pick in excavating. 

^ Considerable work will be necessary during the present and next year8| 
in extending and perfecting the drainage of the road. Nothing is more imr 
portant than good drainage to insure a firm and even track. 

^ The maximum inclination of grade of the road- is 30 feet per mile. Al- 
though I have inserted a table of the gradients and curves of the road in a 
former report, I will repeat that they may be classed as follows : 
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ijevei, 
Inclinations not 


• 
over 


5 feet 


per mile, 


a 


from 


5 to 


10 *« 


u 


a 


a 


10 to 


15 « 


it 


u 


u 


15 to 20 '« 


U 


u 


u 


20 to 


25 " 


tt 



•* 26 to 30 << «* 



26 


4,378 


44 


4,880 


30 


4,600 


17 


4,340 


13 


3,160 


9 


8,880 


47—190 


8I0~1,6M 



Central RmlroasL 



^ Tke fellowiog table ezhibka the proportion of ^ 
with the various radii of the curves. Number of curves, 

atiaigbt lines, 110. 

tfiDgih of Radius. Number of Curvet. 

2,000 feet - - 26 

2,100 " - • - 4 - 

S?,300 « - . 2 

2,600 « • - - 5 - 

3,000 « - • 13 

3,600 « • • . 6 • 

4,000 « . . 12 

4,600 « • . 2 • 

6,000 << - * 16 

7,000 ^ ' • 2 • 

8,000 ^ . . 6 

10,000 « * - 8 • 

16,000 << . • 6 

16,000 ^ * • • 1 • 

20,000 " . . 1 

30,000 " . • • 2 • 

160,000 « - . I 

Total, - 

Total length of curved line, 
** ** straight line, 

Whole length of road, 190 
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134 
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9,803 
3,943 
8,139 
20,788 
13,781 
25,683 
4,980 
46,729 
3,666 
1&.312 
28,100 
21.916 
7,139 
8,374 
6,920 
26,600 

293,696 

3,166 

3724 

1,600 



The summit is 464 feet above tide, and the level of the Ocmulgee brid^ 
(floor) is 297 feet above tide. This bridge we take to be the western temi- 
nnt of the road. 

^ The plan of superstructure for one hundred miles torn Savamiak, ii 
•s follows: 

^< Cross sleepers are first bedded in the ground and rammed solid, thdr 
vpper surfaces being level with the grade of the road ; string pieces, 6 in. 
deep and 12 in. wide, are then trenailed flatwise on the sleepers, and tk 
l^und rammed under them, afibrding a continuous bearing. On the t^ 
and in the centre of these string pieces, is placed a small lath or ribbon, 3 
by 2 in. of hard pine ; and this is surmounted by the plate, or strap rail of 
iron, 3 in. wide by ) in. thick. The iron is confined by spikes 7 m. loag, 
passing through the ribbon into the string piece. -Wrought iron splidif 
plates, ^ in.' thick, are placed under the joinings of the bars, the spikes p» 
sbg through them. The balance of the road above the 100 mile statioaii 
similar, excepting that a light T rail is laid on the string piece, iutend of 
the ribbon and plate rail 

<< Total cost of the road, $2,661,723. This amount is made np of vaii* 
ons items, which may be set down as follows : 

^ Grading, including c^rabbing, clearing, excavation, embank- 
ment sind wooden culverts, .... 976,896 
Culverts of masonry, .-.«.. ^000 
Depot at Savannah, ..... ^979 
Depot at Macon, • • - - . 24,767 
Bridges, including Oconee, which cost 970,000, 126,(M 
Laying superstmctare, and materials, except iron, - 424,400 
W#Ut| pumpi and cistemai .... 4jfj$ 
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nils, spikes aod plates^ • . • « • 476,061 

Damage by freshet of 1841, .... 68,000 

Right of way, .•--... 36,153 

Bngineenng, including prelkniaary surreys^ • • 154,630 

Motive power and cars, - • • • • 168,348 

Tools, machinery, etc., in shops, * • • • 15,000 

Incidental expenses, •....• 25,873 

^ Average cost of road per mile, ezdasiye of motive power, 912,708 

" Since the date of my last report, we have increased our motive power 
by the addition of six freight engines of the second class, making our num- 
ber now 14, viz : 8 third class 6 wheel engines, 5 second class 8 whed 
freight engines, 1 second class 6 wheel connected freight engine ; all of 
which are in running order, except one. These engines have performed 
from the Ist November, 18^ to 1st December, 1843, a total distance of 
181,954 miles. 

" The whole amount of fuel consnmed in performance of the above dis- 
tance, was 2,739 cords of wood, being an average of 66-43 miles ran lor 
every cord of wood consumed. 

" Two additional freight engines, and the wheels, etc., for fifty barthea 
ears, have been ordered, and will be received in time to meet the business 
of the next foil. 

^ This will swell the number of eight wheel burthen cars to upwards of 
one hundred and fifty." 

The receipts for 13 months ending Nov., 1843, were t227,531 94^ of 
which $37,329 37 were from passengers, 917,517 76 from the U. S. naail 
and the remainder from freight. Number of passengers, 10,461, of bales 
of couon 47,133. 

The expenses for that period have been as follows : 

«< Repairs of the road, • - • 61,886 89 

Tools and materials for repairs of engines and cars, 3,175 08 

Salaries, 9,885 32 

" way stations, . - - - 8,276 53 

Oil and tallow, - • • • - 1,237 75 

Fuel and water, .... 11,477 39 

Labor, provisions and forage, - - 2,578 14 

Damage, ... - - 1,338 82 

Insurance on cotton, - • - 1,352 19 

Machinists, ranners and firemen, - • 15,194 12 

Carpenters, ... - 2,266 67 

Blacksmiths, - . • • . - 1,773 78 

Conductors and train hands, • - 11,935 77 

Incidental expenses, - - - - 2,042 99—134,341 43 

Leaving a nelt profit, of .... 993,190 51 

« The comptuation of profits, receipts, etc., is made up to Dec. 1st, being 
one month over a year, that the accounts may correspond in date with those 
<k the bank for the future." 

The receipts for the three following months, were $86,716 73. 

«* It will, no doubt, be observed that, in the account of expenses, the items 
of repairs of road is much increased over last year. We have most sensi- 
Wf felt the benefit of increasing the outby fi>r this purpose in the improved 
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eoDdkkm of the road, and the r^folaritj wilh which oar tnioM p a rib na 

fbeir trips. 

" In order howerer, to show that the expense of this particular brasneh 

of the service is still within modeiale limits, I may here mention thsft iIm 

annual cost of repairs of our road average - 8317 per mik. 

South Carolina railroad, .... 372 ** 
Georgia railroad, .... 303 " 

Average of eight principal railroads in Massachusetts, - 477 ^ 
" Western railroad, ... 310 «* 

*< The expense of working our road per mile run, during the ahore pe- 

riod, has been » •> ^ - . . 73-5 ceota." 

ttOVBAIOHIO KAUJIOAD REPORT. 

We have the report of this company, dated 24th June, 1844, and make 
such extracts as will mterest our readers. It is mainly occupied by the 
financial affairs of the company. 

^ The entire length of the Housatonic railroad, from the tide water at 
Bridgeport to the north line of the State of Connecticut, is 73|VV nul<i^ 
In this distance there are twelve regular stations, for the receipt and dm- 
charge of passengers and freight, namely, at Stepney, Botsford's. Newtown, 
Hawleyville, Brookfield, New MiUbrd, Gaylord's Bridge, Kent^ Cornwall 
Bridge, West Corowall, Falls Village and North Canaan. The maximum 
grade is 40 feet to the mile, but more than half the length of the road is past- 
ed on grades of under 26 feet to the mile. 

^ The following expenditures have been made in the constructknof the 
road and appendages. 

** Obtaining charter, preliminary surveys, etc, - . 6 150 33 

Right of way and land damages, «••'•. 6o'o51 43 
Grading and superstructure^ » • . . 067006 60 

"^ - ^407 23 

1,403 64 

- 4,383 68 
11,733 IQ 

- 46,770 53 
23,007 32 

• 1,669 80 
07,359 66 



Engineering, 
Turntables, 
Engine houses, 
Construction of Depots, etc., 
Profit and loss. 
Contingent expenses. 
Real estate, • 
Elngines and cars, 

"This expenditure of $1,244,122 01, for a road of 74 nSlf^'SgS 
with an ample outfit of engines and cars, will bear favorable comparuon 

u^l^S^V 5?''''^?. "" ^^"^ ^°>»^ States, of similar construction." 
« 1 he Berkshire railroad company, chartered by the State of Massachu* 
setts, with a capital of •250,000, all paid in, constructed their road from the 
northern termination of the Housatonic road to the village of West Stock- 
bridge. There are four regular stations on this road— at Sheffield, Great 
Barnngton, Van Deusenvilie and West Stockbridge. lis entire length is 
Th^r r^'/u ^^^?"«^« ""^ sinailar to those on the Housatonic road. 
The use of the road is granted to the Housatonic railroad company durimr 

^.^Z"!!! If^^T'*'^ an annual rent of tl 7,500, payabTe monthlf 

ttilroad company possess as complete control over it, as if it had been con- 
smicted under their own charter. The rent is paid in full, and is conak^ 
ed as one of the charges 01 monthly axpsote and aettied accordingly. Tta 
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Berkshire company have the right to iDcreaae capital to 9600,000, and an 
arrangement may be made for the issue of atock to an amount which may 
be necessary for substituting heavier rail, upon adding to the rent paid by 
this company a sum equal to seven per cent upon the expenditure. This 
insures a superstructure equal to any which may be adopted on the Housa- 
tonic road, whenever a new and stronger rail may be laid or. that road. 
From West Stockbridge, the line is continued to the Western road, by the 
West Stockbridge company, a distance of about 2} miles. That road is 
leased to the Housatonic railroad eompany, for the term of the charter, al 
an annual rent of about 91000. One half of the expense of the mainten- 
ance of the road is to be paid by the lessees. Provision is made in the 
lease, by which an edge rail may be laid by the Housatonic railroad conn* 
pany ; in which case an allowance equal to one half of the average repaire 
of the present road, is to be made to the Housatonic railroad company." 



" Receipts of 


1842. 


1843. 


1844. 


January, 


•8,072 85 


•11,826 87 


•15,305 07 


February, 


6,011 75 


10,212 36^ 


15,534 03 


March, 


6,063 41 


13,563 93 


14,065 47 


April 


6,779 23 


9,738 24 


10,101 06 


May, 


6,363 03 


10,310 64 


13,142 67 


Total 5 months, 


•32,310 27 


•55,652 04 


•68,148 30 



RAILWAYS IK MICHIGAN. 

The rapid increase of income on these works, is truly gratifying. The 
Central railroad is to be opened ve»y soon to Kalamazoo and this, the com- 
missioners say, will itself pay the interest on the State debt 

They complain much of the heavy duty lately imposed on railroad iron. 

" The tariff of 1842 placed a cash duty of ^25 per ton on railroad iron, 
which prevented the commissioners from importing it, as they were unable 
to make -payment of so large a proportion of the cost of the iron on its ar- 
rival in this country. The low price of iron in England would have ena- 
bled them to have imported it to great advantage had it not been for the 
heavy duty placed upon it, for the first time, by the act of 1842. This 
duty is a serious obstacle to the extension of our railroads, and the commis- 
sioners would respectfully suggest to the legislature the propriety of endea- 
voring to have the tariff act so modified, as to allow its importation free of- 
duty, as heretofore, particularly for roads which had been commenced while 
such permission was alk>wed" 

Of the Southern railroad they say : 

<< This road was ironed and put in operation to Hillsdale, 68 miles from 
Monroe, early in October, since which time all the locomotive power oa 
the road has been fully employed, and a large amount of produce remained 
on hand at the different points on the toad which it was impossible to trans- 
port in time for shipment to the east, for a want of machinery and cars. 
The limited means the board then had control of, not enabling them to pro- 
vide in season the necessary facilities for doing all the business that was o^ 
fered. Two new locomotives have been placed upon the road and a suffi- 
cient number of cars will be prepared in season, to do all the business thai 
oflers during the coming year. The difficulties which have heretofore pre- 
vented this road from producing any revenue, have- now been principally 
evercome. The facilities for shipment of produce at its eastern teripina- 
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tton, haTe mach mereaaed, and by to exIeiiaioD west of Adrian, the 
Ckioa with the Toledo road is obviated." 

The following extract from the report of Mr. Berrien, the chief 
neer, is iatercsting. Speaking of the ^ warrants" in which the cootracton 
are paid, he says : 

<' For ail purposes except the parchaae of a few things conatdered 
cash articles, they are used to much better advantage, and being the 
as cash to those who use them for the parchase of public land, a _ 
many are induced to seek employm^it upon the road for the purpose ct 
applying the proceeds of their labor, and obtaining land, whicn probably 
they could not obtain in any other way. In addition to the above is the tes 
that but iittl« money is used, at present in payment for labor of any kiad, 
also helping to increase the demand for work upon the railroad, and the c^ 
feet of competition has been a very great reduction in prices. 

'^ Were money to be used we should undoubtedly be able to make mofa 
rapid progress ] yet, with the exception of the time required, it is matter of 
doubt whether the road could be carried on to much greater advantage wilk 
money than is now being done with warrants. At any rate, there ia no 
doubt of the feet, that the greater part of the work, and gradmg eapecialli^ 
is done at present at much lower rates in warrants than were paid for 
lar work, a few years ago, in cash." 

ON PLANK BOABS IN CANADA. 

t^rd Sydenham, during his long sojourn in Russia, travelled on ae.«.«. 
of them, and found them well adapted to the circumstances and the diisalB' 
and, as both were very similar to those in Canada, he was strongly of the 
pinion that their introduction there would greatly conduce to the public in- 
tarest. A few miles of road in the neighborhood of Toronto was first laid 
with plank by the local commissions who had the management of it The 
cost of stone and the great, expense they had been at m macadamizing a 
portion of the same road, as well as the heavy annual repairs, had induced 
them to try the experiment in that province of laying a planked surfece on 
the road. A gentleman describing it, says : " The few miles nearest the 
city, and over which very considerable traffic existed, were planked ; '^n ^^ 
upon inspection, it was found the top surface of the timber was worn in the 
centre for the breadth of 7 feet, and to the depth of f of an inch ; the ends 
being to the full dimensions as the plank came from the saw. The bottom 
or under side of the planks, was found throughout perfectly sound. In two 
or three places, where a small cavity was left by the fool of a horse or other 
animal, there was found a slight pinkish tinge corresponding with the cavi- 
ty, and indicating the commencement of fungus. The sleepers appeared 
perfectly sound." The facts elicited by examination of the portion of the 
road laid down but one season, were the same as the foregoing, exc«^ that 
bat f of abrasion had taken pkce. Prom the foregoing, it will be seen^ 

1st That the wear and tear of the plank road, even near a popnloai 
town, is confined to the 7 feet in wkllh of the centre. 

3d. That, for the preservation of the planks from decay underneath, it is 
indispensable that every portion of it be solidly imbedded in the formation. 

3d. That conf«iderably more than half the wear and tear which occina m 
aeven years' use of the road, takes place the first year ; which is easily ae> 
eoonted for, by the natural stripping off while the plank is fresh, of Uhw 
fibres which were crosscut by the saw ; and from the feet of tiie dunr of 
the cattle getting bound with the raised fibre of the wood and thus feaoM 



* toti^h elastic coveriDg^ which saves the plank in a great measure, from 
the eSects of the horse's shoes, and the tire of the wheels. On this road 
tbe piank is 16 feet long, 3 inches thick, laid crossways at cross angles to 
the road, on 5 sleepers of pine 5x3 laid on edge, and in the line of the road ; 
and this was considered the hest mode of laying a plank road, except that 
cm a country road plank 8 or 10 feet long will he found quite sufficient 
On the Chambly road (plank) the planks are 12 feet long, but laid diago- 
nally, so as to make the road but 8 feet wide. This was opposed by some, 
and very justly ; for, as apprehended, the weight of half the vehicle and 
load coming suddenly on one end of the plank, and the other end not being 
kept down at the same time, the traffic constantly tends to disrupt the road^ 
and the planks are loose, and spring from end to end. Another principle 
connected with the laying of this road, f which was opposed) is that of hav- 
ing the sleepers of much larger scantlmg than on the Toronto road. It 
was remarked that, as all earth formation under a road of this nature wiM 
more or less subside and shrink, the giving to the sleepers too much area ^ 
would enable them to bear up the plank, leaving the earth to seule from 
them, thereby causing springmg in the plank, which tends greatly to their 
being cut away ; (in fact, they quickly become rounded from the edges ;) 
and, also, that fungus and decay of the plank would be brought on, in con- 
sequence of the confined air below. These apprehensions are realized. At 
Ctuebec, part of the road has been planked, the plank being laid length wiaa 
of the road. It was considered that the planks would stand better the irie- 
tion, and, when necessary, could be more easily taken up, and the road ra* 
paired. One strong objection to this mode of laying the plank is found Id 
ne, that the horses cannot keep their feet when much weighted, and am 
much exposed to foiling, in consequence. Under all the circumstaneet^ 
most have approved the manner in which the planks are laid on the Toron* 
to road. Those now being planked undet the department in the western 
section of the province are so laid, except that the planks are spiked witk a 
6]^ inch spike— one in each end. With respect to plank roads generally, I 
wish none to suppose that I am an advocate for tneir adoption, except in 
those sections ot the country where nature has afforded ho better material, 
. and where funds can be obtained for a better structure. There are stretches 
<tf SCTand 40 miles, in parts of the west, where the soil is a deep rich veg • 
stable mould, and without stone or gravel of any description ; in such cases 
you must be content to wade through the mud, or adopt the plank roada 
When the traffic or intercourse of a section of country requires that good 
roads should be afforded for it, the adoption of plank or stone roads should 
be governed simply by a comparison of the first cost of each, in conjunc* 
tion with the probable annual expense of repairs ; and if this comparison is 
based on the plank lasting 12 years, (or some say 10 years,) a safe conelo* 
sion will be arrived at In some cases in Canada, the adoption of plank 
instead of stone would have made such a saving as would have replankei 
the road every five years, if necessary. There are many sections in the 
west, where timber abounds, especially in Ohio, Indiana and Kentucky, 
where such roads might be introduced with great advantage. 

OEORQIA RAILROAD. 

In our last we gave extracts from the report of Mr. Thompson contain* 
log numerous details of interest to the profession, but to render the aceonnl 
of this specimen of civil (not political or State) engineering complete^ wt 
copy the following tables of receipts and expenditures for upwards of 6 yanm. 
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SDiPeNfllON AQUEDUCT. 

We are gkd to learn that an aqaedact autpeoded by wire cablea ia te bo 
erected at Pittsburgh bj Mr. John A. Rolling, C. £., a name fiuniiiar la 
the readers of the JaumaL The span is 160 feet, the deflection 17 feet 
and the total weight of trunk, cables and water, 363 tons of 2000 Ibe. The 
strain at the points of suspension is estimated at 451 21 tons, the area of 
each chain is to be 27 sq. in. and the wire of which they are formed is cal- 
culated to bear a maximum load of 90,000 lbs. per sq. in. ; but the greatest 
strain to which the cables will be actually subjected will not exceed 18,000 
lbs., or ^ of the maximum load. 

The trunk will be of wood, 13*6 ft at bottom, 16 ft. at water-line, sides 6 
ft. high, all of 3 in. plank, in two courses laid diagonally, and well aptked 
together. The stiflhess of the trunk will be sufficient to prevent vibratioOi 
eren in the most violent storms and will be sufficient to support itself whes 
empty. 

A wooden aqueduct is estimated at 950,000, and Mr. R. says m a commn- 
cation published in a Pittsburg paper. 

** I have estimated, and I am wiUing, to ■ndertakg a ttioioagh npair of the pien aai 

abutments fi>r 97,000 

" Adding to this the expense of the new stractme, of bSijM 

** And we have a sum o(, 63,000 

aitiie total expense of a suspension aqueduct, indudinf eroTthiDg.'' 

He alsowery justly observes, ^ 

* There is another and a strong aigoment in iaTorof thesospensien pbn, which is cb- 
titlad to attention. The true interest of thecity, as has been observed before demands a 
permanent work. But the principal parts of a suspension auqeduct will be formed of inm 
and stone, which will last ior centuries. And the wooden parts, the trunk and the beaa» 
can at any time be substitnted bv iron ones, so as to render the whole structme imperisha- 
ble, and insure the services of the aqueduct for the future. The difference of we^ht fay 
the substitution of iron for the beams and trunk in place of wood, would be in tt^ar ofino. 

The idea of carrying the Croton water across the Harlem river suggest- 
ed itself to numerous persons, and we are by no means certain that it would 
not have been quite a^ safe as the present structure, at one-fourth the cost 
Mr. Roebling quotes the opinions of some eminent French engineers io 
fiivor of the application of the principle of suspension to aqueducts, and 
appears to have thoroughly investigated everything likely to have any bear- 
ing on the success of this new and — as we think — great improvement on 
the ordinary wooden aqueducts of this country. 

NORTHERN RAlLROikDS. 

The railway is creeping up to the Canada lines, and we understand that 
a survey of a route or routes thence to Montreal is going on at this time 
The line from New Haven up the Connecticut river and that from Boston 
across the country will ere long meet, and the question then is, shall we 
cross Vermont to Burlington on lake Champlain, or continue the route nortb 
by lake Merophremagog to Montreal. The distance will of course be less 
to Burlington, and, as this line will traverse the best part of Vermont, its 
receipts will be much greater than the direct line to Montreal which runt 
for many nules through a wilderness. The travel from Montreal to Btut 
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loft will be well accommodated by either route and as the line to Burlington 
wil^eceive the trade of Vorfioont, of lake Cham plain and of the iron re- 
gion of New York in addition^ it appears to us that, in the vital consider- 
ation of income, it has very decidedly the advantage over its northern rivmL 
Both routes have been examined, though not instrumentally. The survey 
now going on will give all the requisite information as to the ground on 
the direct line to Montreal, and though we have no hope of ever seeing a 
railway there we still believe that the survey now making may not be with- 
out benefit For, if skilfully conducted, it will show whether a railway 
can succeed there, and, if that be impractkable, what other commonicaimi 
can be recommended. 

But the present break in the line from Montreal to Boston and New Tork 
— ^we mean the distance from Saratoga to Whitehall — which has been a 
cause of complaint to the travelling community for the last ten years aii4 
which is likely to remain so for some years longer, prevents us from in- 
dulging in any anticipations of a good route to the north. This link is 
alone required to complete the communication by steam from the St Law- 
rence to the Hudson, that is, from Cluebec almost to Charleston, yet it is 
scarcely spoken o£ 

ENGLISH RATJLWAT BILL. 

Our readers will perhaps recollect that some of the arguments used 

against the probable efiect of the " Railway Bill," are precisely those used 

by some of our contributors as well as ourselves against the actual efied 

of our New York system of " State works," in crippling private enterpri2e 

and degrading the profession. The following is from Herapath's Railway 

Magazine, Feb. 6, 1844. 

'< Shortly and quietly thus stands the case between the two parties. The 
government sees in the large and growing capitals of the railways and the 
endless offices that arise out of them, a new and vast source, from which it 
could derive fresh, and an almost unlimited extension of patronage, and of 
course of power. Gkirnish it how parties please, this is the simple and 
naked fact No man can deny it, no one can give any other reason for the 
present bill. What is the case with the other or companies' side. Briefly 
this ; they have laid out a great deal of money, have had a great deal to 
contend with, have hitherto received but little return, and of course now 
when railways are beginning to show symptoms of repaying them for their 
Arouble, loss and anxiety, they are very anxious to enjoy the fruits of their 
enterprize, and the management of their property. If left undisturbed, they 
find they can do both with advantage to themselves and the public They 
say, and very trulv, ''if it had not been for us, these lines would not have 
been made, and why, therefore, when we have risked and done so much, 
are we to be dispossessed of them ?" That the government would not have 
pade them is certain, for when the companies were in difficultier, and many 
of them in danger of being obliged to, abandon their works, it would npl 
nelp them with the smallest donation or even loan. Is it just then, that k 
should enjoy that which it neither created or assisted ? That it shooUl 
wrench from enterprizing individuals, the work of their hands, the momeat 
it bids fair to repay them for their labor and riak % Where do wa find • 
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Erallel to this) Men have hitherto been allowed to reap that which they 
▼e sowOf and the saccess of their labors has always been considered ex- 
clusively and sacredly their own. Government has never interfered wkh 
mercantile speculations, but has been satisfied with that, which it must have 
one way or the other, fVom direct or indirect taxation of successful enter- 
prize. Private enterprize has justly been regarded as the body and soul of 
the prosperity of the country, and m that reason has always been enconr- 
agea, and its results respected. The present is the first instance within tht 
compass of our knowledge, of the executive thinking to intermeddle witli k. 
A new ligbt has, however, now broken in upon the ministry. It is consid- 
ered advisable, that her majesty should become coach-mistress-general and 
earrier-in-chief of the country. All the engine drivers and stokers and 
guards and ticket takers and clerks and porters, are to hold their appoint- 
ments direct from the royal hand, and the minister of the day to have ibe 
patronage of the appointments. To accomplish so desirable an object, good 
old customs are to be broken through, private rights are to be trampled on 
and the sanctity of property violated. 

^ The advocates of this measure may contend that the sole object is to inter- 
fere with the future lines only. We admit that is the professed and ostensi- 
ble object, but like their profession of non-interference it is all a hollow 
sound. The real object is the possession of all the railways, and the pres- 
ent are to be reached through the future. No man doubts tnis now, it is too 
clear and transparent. We have long seen ai;d long taught it, but were 
not believed. Our hints and warnings were looked upon as idle croakings 
and therefore disregarded, but now there is but one view, one sentiment, one 
opinion among^all men. They all see and all acknowledge that the goY- 
emment object is to seize the railways, not for the sake of doing good, hut 
lor the sake of the patronage, and to have the key and control of all om 
movements. How far this is desirable, and the use that may be made of it, 
may be judged of from the late creditable transactions in the post office. 

'' Here is one point of view in which we wish the public to consider the 
consequences of the State gf'Uing possession of the railways. The public 
has lately seen how mcch the sanctity of the seal is respected and if the 
railways get into the hands of the government, it may soon find that the 
boasted liberty of locomotion will be just about as much valued. It it 
knpoasibleto enumerate the uses to which the possession of the railways 
in the hands of a jealous or arbitrary government may be turned. In 
times of election they would be powerful instruments in obstructing this re- 
turn or forwarding that, and consequently in controlling the elections and 
filling the house of commons with just such members as may be wanted. 
We recommend the public well to look to this side of the subject before it 
arges on an event it may have so much occasion hereafter to repent 

" Again, with regard to the fares, the public is tickled with the notion that 
if the government had the railways, travelling would be much cheaper. A 
greater mistake never was made. It is true all the government might care 
about would be the covering of the expenses, and the return of the Tow rate 
of interest at which, on the State security, the money may be raised. But 
then the government management of everything it takes in hand is so no- 
loiioosly costly, that there would be at least double the persons to do ths 
work of the present Men who get into government situations. do not ex- 
pect to work, but simply to receive^ their salary. What said a well paid 
government official to a friend of ours sometime since, who was comple- 
SMnting him on the goodness of his post? « There is more trouble io it, 
•ir, than you are aware of Besides paying a deputy I am obliged to sign 
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my name four times a year to receipts for my salary." Thus it is with go- 
Ternment officials, and thus it is the expenses of everything it takes in hitad 
are increased. It is not too much to say, that if the present railways were 
in the hands of the governmenl, that the expenses of working them wouki 
be doubled or triplt'd. The saving, therefore, in interest would be much 
more than swallowed up in the expenses, and the executive, suppoiting it 
had the most cordial desire to benefit the public by cheaper travelling would 
be unable to do it, or if it did the chance is that the public would have to 
nmke up deficiencies by other taxes. If ministers are wise they will have 
nothing to do with commercial matters, and if they are inclined to, the pub- 
lic will act wisely to check and prevent them. 

'^ We have an example of the expense of State management in the Bel- 
gian railways. There, though the management is under the most econom- 
ical arrangement, the expenses much exceed ours, which are yet far from 
reduced to their minimum, What, then, would the working expenses be 
under our notoriously costly executive? We repeat, if the State take rail- 
ways into its keeping, the public will have cause to repent it, not only as 
furnishing the government with a new and dangerous instrument of control 
but as putting into its bands matters which it would be unable to manage 
economically, and which would therefore, in all probability, entail upon the 
country a loss in proportion to its magnitude. 

^' But the principle of the bill is not more unjust, than are its clauses 
monstrous and unheard of If, after 15 years from passing the act of any 
railwaV) its profits should exceed 10 per cent, the board of trade may lower 
the tolls. ; And if it finds it has gone too far, and reduced the profits below 
10 per cent., it may elect between raising them and paying the deficiency 
below 10 per cent, out of the public purse. To the latter part the railways 
could not object; it is for the public to consider how far it is palateable to 
itself to pay for ihe board of trade errors. But here also comes in another 
most iniquitous clause, namely, that the board of trade is to have the sole 
pow<3r of deciding whether the management of the railway is econorowai, 
and to make deductions accordingly from the expenses. So that the board 
of trade is first to curtail the profits, and then to be sole judges of the econ- 
omy of management I'' 

A deputation consisting of the representatives of 29 railway companies, 
the united capitals of which exceed £50,000,000 presented the following : 

" Statement of a few prominent reasons against the measure,^^ 

" This bill is objected to, — 

<< 1. Because its provisions are not called for by any complaint on tke 
part of the public, expressed by petition or otherwise, with rcfefence to the 
matters to which it relates. 

'^ 2. Because it is introduced at so late a period of the session, and id 
closely following the voluminous reports and evidence on which it is alleged 
to be founded, as to render it quite impossible that its provisions should haire 
sufficient considerations either by the legislature or by the parties afifected 
by it 

'* 3. Because the bill (taken in connection with the reports and the ree^ 
lutions therein proposed to be adopted as standing orders) is obviously in- 
tended to vest in a department of the government a power of interfereooe 
whh, and undue control over, all existing as well as future railways, by en- 
abling them to foster and encourage competition in all cases where existing 
companies will not submit to any terms and conditions, however strina^t 
or ruinous, which may be sought to be imposed on them ; and by enabuag 



them also, if they think fit, to become themselves the proprietors ci all 
sod competing lines of railwaj. 

*^ 4 Because such a proposal is at variance with the principles which 
have hitherto governed the legislature of the country in its conduct, not only 
towards railways but towards all similar undertakings, and would have tbe 
eftct of shaking the public confidence and security for the future in all 
SQch undertakings, and in all privileges granted by the legislature. 

" 5. Because the exclusive application of such a bill to railways odI j is 
d>viously most unjust 

^ 6. Because an unheard-of power would be vested by the bill in the 
▼emm^Bt, giving rise to a system of private solicitation and infloeoce, 
possibly to the exercise of undue partiality, in matters which have hitheHo 
come openly and exclusively under the cognisance of the legislature. 

^ 7. Because there is no experience in this country to justify so great a 
ahange in the system of legislation with reference to railways, as that pro- 
posed and the experience afibrded by foreign countries only derooostrales 
the superiority of the system which has hitherto prevailed in England, where 
public works, promoted by private enterprize and unfettered by goveiBment 
interference, have flourished to an extent unknown elsewhere. 

^ 8. Because there is no pretence for such government interference ant- 
ing out of misconduct by railway companies, or undue profits reali2:ed by 
timn ; bat, on the contrary, it is admitted on all hands, that the undertakings 
vnder their charge have been admirably managed, at liberal rates to the 
public, and, on the aggregate, with insufiiciently remunerative profit to 
themselves. 

^ 9. Because, if such undertakings were vested in the hands of the gov- 
emment, and should prove unsuccessful, the loss which is now borne by 
private companies, would have to be made up by general taxation ; and u 
IS most unfair that the government, as proposed by the bill, should have an 
option of purchasing only tboise.undcrtakings which are profitable, and ie> 
jecting those which are unprofitable. 

^ 10. Because the power to reduce the charges of companies paying a 
dividend of 10 per cent under the guarantee of maintaining that dividettdi 
would leave the company to. whom such guarantee should be granted, with- 
out further inducement to meet the public convenience, and thus, while the 
guarantee in case of deficient revenue would have to be made good by the 
public, they would be worse served than at present 

^11. Because the provisions of the bill which give immediate power to 
the board of trade to regulate third class trains, are inconsistent with the ex- 
isting rights of railway companies, and the provisions which declare that 
their stations shall be open to all public conveyances, are calculated to ben- 
efit only a small section of the community, viz., the hackney cab and om- 
nibas proprietors, to the manifest inconvenience and annoyance of all the 
rest of the community, and would tend to the utmost confusion, extortion 
and general inconvenience. 

"12. Because the attempt by the government to tamper and meddle wiui 
ondertakings in which property has been embarked, on the security of pri> 
fileges granted by the legislature, tends to weaken the faith and security of 
tJie capitalist in those undertakings, and to induce him to embark his pro- 
perty m foreign speculations, to the infinite detriment of this country : and 
if the present attempt should prove successful, it would afibrd a precedent 
Imt others, directed not only against railways but against all similar in* 
^Bitakings." 



WeUtmd CanaL 

WELLAND GJMAL. 

It appears that two-fifths of all the wheat coming this year from the weel 
pass through the Wei land canal, but only one>fourth of this quantity goes 
to Canada. Wheat for Oswego and Ogdensburg finds a shorter route by 
the Weliand than by the Erie, besides avoiding transhipment Our corres- 
pondent on the ^' Canals of Canada" has nnifbrmly considered this as a 
work of more importance to New York than to Canada and the trade this 
year will bear out that view. Some years since, in an article on the ^* Spring 
Trade," he went so far as to place the Weliand canal at the head of all 
routes for early freight to the west, by way of Albany, if the New York 
railways could only carry freight ; and, as they now have this priviieg^i 
though to a very limited extent and with exceedingly heavy pecuniary imr 
positions, we shall soon see whether the merchants of Boston and New 
York will avail themselves of the new route for early freight,^ vi^i Oswego 
and the Weliand canal, the western terminus of which is to the westward 
of Dunkirk, besides being on the windward i>ide of the lake, thus offering 
in late seasons an earlier route by canal than can be furnished by any rail- 
way in the State of New York. Such at least are the views of the correa* 
poodent alluded to. 

The Weliand canal will however become doubly important to New 
York, should a drawback be allowed by our government. Then will Up- 
per Canada receive nearly all her supplies via New York and Oswego, 
and the people on the borders of lake Huron will receive their spring gooda 
some weeks before the arrival of the first ship at Montreal. Indeed thai 
city Itself may be reached via Oswego and the St Lawrence about t^yo 
weeks before that period : and, it is very certain, that the entire Upper pro- 
vince will be tributary to New York as soon as a little common sense caa 
be infused into congress. Fearful odds, it will be said, but we are not with* 
o«t hope. Now our correspondent who is well acquainted with the trade 
of the Erie canal and of the St Lawrence says that all the doivn froight 
must go by the river to Montreal and if all or nearly all the up freight 
should go by way of Oswego, what are the canals on the St Lawreoea 
to do? 

Had our Canadian neighbors built the Great Western railway tnm 
Hamilton to Detroit they would have had a work which would have yieU* 
ed a surplus the first year, and which wouki have made us tributary to them ; 
but there is no accounting for tastes. The following extract does not state 
the tolls received in 1842 and 1843. We believe they have little if at all 
exceeded 8100,000, the interest on two millions or half the estimated cofi 
of the canal. It was not till the year 1839 that the Erie canal had paid 
expenses and interest, that is thirteen years afier its opening. On the othar 
hand the four railways from Schenectady to Rochester paid from the begin- 
ning, though not allowed to compete with the canal in the tniniportation ^ 
freight. 



MB WaUnd ComL 

« The Welland Canal and Um Bttwuett.— The Buffalo Commercial of 
Saturday gives this description of the Weiland canal and o[ its business is 
the transportation of American produce. 

" The work is 38 miles long 10 feet deep, and has a large number, some 
forty locks to overcome a rise of 360 feel existing between Port Dalhoosie 
on lake Ontario, and Port Colbora, on lake Erie. 

^ The total business of the Welland canal for 1840 and I841| was 

1840. 1841. 

Flour, . Bbls. • 186.864 193,137 

Beef and pork, • . « . . 14,889 24,196 

Whea^ • - bush. 1,720,660 1,212,460 

Corn, . *« . 27,088 90,ie0 

Staves, .... 1,623,000 2,725,000 

»* Among the Items going towards the west, were — 
Salt, - • • bbls. - 163,030 149,337 

Merchandize, - - tons • • 2,770 3,718 

Tolls recwved, - - - £18,037 £18,583 

^ The quantity of a few leading articles exported from the port of Cleve- 
land alone, throguh that channel, was — « 1842. 1843L 
Wheat, - - bush. • 380.684 90,689 
Corn, - - . « . . 59,670 78,481 
Flour, - . bbls. . 94,248 49,360 
Pork and beef, . u . . 40,098 5,000 
Total value of all exports, - - •1,017,000 t357,40e 

'< This season the shipments from Cleveland have been very heavy, and 
will doubtless exceed those of 1842^ 

" A partial and satisfactory view so far as it goes, may be had of the ex- 
tsm of the shipment by the Welland canal this season, obtained from tb« 
Bl Catharines, W. C, Journal : 

** The amount of wheat entering this season at Port Colbarn up to the 
22d July was 865,024 bushels, of which 657,429 bushels were for Oswego 
and Ogdensburgh, and the remainder as follows — 
St. C&th&rines. 'Kingston. Grrananoque. To(«L 

Wheat bushels, 09,329 57,507 50,799 207,665 

tke duty on which at 9 cts. a bushel, amounts to £4,672, which, added to 
the sum collected on flour, pork, and other products, cannot fail to giveaa 
increase of revenue far beyond any former period. This exhibit must be 
of considerable interest to the trade, and we shall look with much anxiety 
for further movements." 

Since the above was in type, we have seen in the papers an article from 

tllis St Gatbarine's Journal in which the editor says: — 

** Welland Canal. — In our last number we gave a brief statement of the 
unprecedented and rapid increase of the trade of lake Erie, and the sinaR 
proportion of it as yet secured for Canada, by the St Lawrence. 6'it we 
nave no doubt that the eflforts now making — by the improvement of oor 
water communications — to divert this commerce into its natural channe), 
will, ere long, be crowned with success." 

Did not our modesty interfere we would recommend our Canadian neigh- 
bors to take the Railroad Journal, when they would no longer talk such 
nonsense. The « natural channel" is that which takes the wheat where it 
k wanted and the wheat passing via the Erie canal is for consumption in 
thjl conntry. There are of coarse a few hondred thousand barrels shipped 
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to South America, England and the West Indies, but not enough sensibly 
to afiect the income of the Erie canal. Now how is the million of bar- 
rels shipped to Boston to reach that port via tho St. Lawrence? It has al* 
ready been explained over and over again, that the trade via the St. Law* 
rence is in addilion to that of the Erie canal, and the insignificant amount 
of produce taking the former route shows the smaliness of the demand in 
Montreal and is in no degree influenced by the cost of transportation from 
lake Ontario to Montreal — 30 to 35 cts. per barrel — an amount insufficient 
to aflect the demand to any. extent Were, flour carried now f^r 15 cts. per 
barrel from Kingston to Montreal it would not add one hundred thousand 
barrels to the trade of the St Lawrence. But twelve years unremitting at- 
tention to these matters has taught us the almost impossibility of projecting 
works to be executed at the expense of the public with any degree-of in- 
telligence and skill, or conducting them with the economy, order and meth- 
od 80 necessary to insure success. As long as the money holds out the po- 
litical adventurers will cry out for more and backed by their political engi- 
neers will succeed as they have in New York, in saddling the people with 
an enormous debt and a lot of preposterous works, such as the Chenangai 
Black river, Genesse valley canals and the enlargement of the Erie, on 
which 20 millions have been spent and which will require 20 millions 
more to complete them, the interest to be paid by taxatioti. 

BEAinURNOIS CANAL. 

Some astounding developements have taken pkce with refbrence to 
tiMS portion of the St Lawrence canal. Those of our readers who see die 
•* Civil Engineer," the organ of the profession in EnglaAd, may recollect 
an article from the pen of Mr. Casey, on the " Canadian Board of Works," 
(Feb. 1843,) in which he places their integrity on a par with their capaci- 
ty. We now see it openly announced in London that a notorious personage 
of the name of Wakefield^ who figured some 16 years since in a most 
Infamous abduction case, was paid $60,000 for securing the construction 
of the canal on the south bank of the St Lawrence, through the property 
of a company at one of whose meetings the above statement was made by 
the directors I Log-rolling is nothing to this. We console onrselves to 
some small extent with the idea that the profession is not responsible tot 
this barefaced bribery. That is, we hope that the Engineer, Mr. Hamilton 
H. Killaly, through whom this was effected, will turn out to be no engi- 
neer at all. Indeed wc do not see how it is possible that he should be, when 
neither the Editor nor the readers of the " Civil Engineer" have answered 
Mr. Casey's inquiry of September last as to the standing of Mr. K. in his 
own country. Within a few days we have seen one of his most important 
papers and such a document never emanated from any other engineer — \t 
he be one — as all will admit who see this extraordinary production. Taken 
in connection with the $60,000, the " modus operandi" of placing the canal 
OQ the south or Beauharnois side is traced with a pencil of light 
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Bat we will always show fair play, and if any of out readers can 
us to any canal or railway in England or Ireland, however small, construe- 
ted under the direction of Mr. H. H. Killaly, we will cheerfully insert an 
account of it in our columns and thus answer in part Mr. Casey's ndrer- 
tisement of Mr. K. (for such it is) in the " Civil Engineer," the readers of 
which Journal are obviously at fault, though they of course comprise the 
entire profession in England and Ireland, and though Mr. Killaly speaks 
of his ** long professional career." They certainly aught to be known to 
each other. We may perhaps introduce Mr. K. to the profession in the 
United States in another number by means of some extracts which, cm 
feaders will be forced to admit are somewhat different from anjrthing they 

hftTO ever seen. 

• ■ 

PRINCB DB JOUTVILLE's PAMPHLET. 

The Prince's pamphlet on the importance of a steam navy to France is 
published at length (translated) in the Civil Engineer's Journal for Jidj. 
The editor very truly says that the Prince is a person of much commoa 
nexise when he pleases and — when not speaking for " Buncombe" which is 
pretty nearly .the American for << young France" — the tone, style and toatt- 
ner of investigation are thode of a truly practical man, well versed in his pro- 
fession and who has given much attention to the higher departments of the 
service. ' It is of interest to us as showing the important part^vhich the 
civil engineer is to play in another war,* and, still more so from the great 
stress which the Prince lays on the importance, indeed the necessity of eo- 
couraging private enterprize and not trusting to government establishmeM 
the difficult and* complicated machinery of men-of-war steamers. We 
Bake a few extracts. 

^ One fiict of immense import, which has been accomplished of late yenis, 
has given us the means of raising our fallen naval power, and of making 
it re-appear under a new form, admirably adapted to our resources and na- 
tional genius. 

^ This fact is the institution and progress of steam navigation. 

^ Our navy could only be an artificial creation when the empire of the 
sea belonged to the one who put afloat the most seamen. . Our ruined mer- 
cantile navy no longer furnished us seamen enough ; we should have vain- 
ly struggled to avenge affronts, to efface melancholy remembrances ; but 
when even temporary success had attested the courage of our seamen, num- 
bers would in the end have stifled our exertions. The steam navy has 
changed the &ce of everything ; now it is our military resources which are 
about to take the place of our impoverished naval personnel. We shall 
always have enough ofHcers and seamen to perform the part still open to 
a seaman on boaid a steamer. Machinery will supply the place of hun- 
dreds of arms, and I need not say that we shall never want money to cod- 
straet engines, still less that we shall never want soldiers when the honor 
of the country is to be maintained. 

^ With a steam navy, the most audacious war of aggression is permitted 
by sea. We are sure of our movements, unshackled in our actions. Time, 
'weather, tkle, no longer disturb us. We can calculate to the day and hour." 

^ In all, England now reckons one hundred and twenty-five stcameriL' 



Of Ibis Dumbery seveoty-seven are armed, and to these mual be added two 
hundred steamboats of superior quality, fit for carrying heavy guns and 
troops, which the merchant navy could furnish to the State on ine very day 
tliey were wanted. 

That is not all : to form an idea of the real force of this steam fleet, we 
Blast have seen close at hand how formidable its equipment is, we most 
liave seen the care and skilful foresight with which everything has beende* 
signed. The English war-steamers have not been designed warranted good 
lor every kind of service without distinction, in their construction only one 
idea, one end has been in view — war. They conjoin with a marvelous fit- 
ness for sea purposes, high speed, powerful artillery and plenty of stowage 
fox passenger troops." 

^ What they particularly wanted was to be employed on stations where 
they could be put in comparison with foreign vessels. This inconvenienee 
together with the prejudices exclusively prevailing in favor of the sailing 
navy, was the reason why the progress of our steam fleet from 1830 to 1640 
"was so nil. Science however had progressed. The royal navy of Eng- 
land having leisure for experiments, and further, having under its eyes a 
merchant steam navy in Which number and competition produced daily pro- 
£veas, turned out some magnificent vessels." 

^ By an excess of foresight too common with us, the administration has 
thouffht fit first of all to create repaiiing establishments for the new navy. 
In all our ports now rice magnificent factories enclosed in stalely monuments. 
These factories are for the purpose of repairing the damage, and providing 
for the wants of the steam navy, and this navy is only in its infancy. 

^ However as these large factories cannot be led without employment nor 
the workmen without work ; as besides in the nature of things, all the 
•learners we have are employed at Toulon, and that there are only steamers 
to repairs at that place, what has been done with the factories constructed in 
the ports of the ocean ? They have been employed in mamjfiicturiog en* 

fines, instead of giving the contracts for them, as a premium to private in* 
ustry. 
^ ^e had already Indret and its costly productions. Was it necessary 
to add to this luxury of establishments? Was it requisite to employ the 
SBOoey destined for the increase and improvement of the fleet, in raising 
monuments of which the immediate utility is far from being demonstrated t 

<' We have always been inclined to increase without limit the immovables 
of the navy, to the detriment of everything efficacious and active in the de- 
partment. It would be good to try the other plan, and I am convinced that 
we should readily find the means of arming a true steam fleet and encour^ 
Bging a useful trade, by requiring from private establishments, fineand good 
machines, such as they know how to produce. 

** If I were here to trace the true state of our steam navy, if I were to 
say that of this number of forty -three steamers afloat borne on the budget, 
there are not six fit to compare with the English vessels, I should not l)e 
believed, and I should still have asserted the strict truth. The greater num- 
ber of our vessels belong to that class good in 1890, when they were turned 
cmt, but now, most certainly much behind present improvement. These 
vessels subjected in the Mediterranean to a navigation without repose, have 
almost all reached a premature old age. As I pointed out just now they 
are no longer sufficient for the service of Algiers and the political missions 
on which Uiey are sent, for want of better vessels. The officers who com* 
them bUnli at aeeiiig themaelvee wesk aaA powerlen^ I will Mt mj 
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alongside thA English only, but the Russians, the Americana, the Dmik, 
the Neapolitans, who have better steamers than ours." 

" Perhaps the use of the screw, by leaving the steamer all the power af 
a sailing vessel, will some day produce a change in the state of thincL 
Steam will then become a powerful auxiliary to our cruitert, but this ai&- 
ance of sail and steam would change nothing as to what 1 have before isii 
down. The steamer destined to serve in squadron or on our coasts, shod 
always have a high speed, by steam alone, as the first means of succeai^" 

Omitting the appeals to the worst passions of the French, their " love of 
glory" as they call it, but their insatiable desire for plunder as it is only too 
well known to be by most nations and certainly by the American commflr 
cial marine, omitting thi^ which the Prince has probably introduced at a 
matter of necessity rather than of taste, we think his Tiews compare ^fery 
fiivorably — indeed they completely overturn the position of the spirited hot 
unfortunate Captain Stockton, who had the egregious vanity to imagine and 
even to announce, just before the terrible disaster at Washington, that the 
discoveries and improvements introduced in the Princeton would cbHifi 
the entire system of naval war&re and wonld put the weakest nation on tfai 
ocean on a level with the most powerful I The Prince showsf though he 
does not admit it, that steam has actually increased the relntive power «f 
England, and it is easy for ns to gather from his statements that, in six 
months, the United States would be more than a match for France, as re- 
gards sUotmen^ owing to the skill and inmiense capabilities of our prifiAB 
engineering establishments. 

IIERAPATH's railway MAOAZINB. 

We are indebted to some kind and attentive friend — for such we must coih 
sider him — for copies of this spirited periodical, immediately on the arrival 
of the steamer. We have in this number an article on '^ Railway Legisk- 
tion" and can give no stronger proof of the accuracy of the editor's rievi 
than, that all and more than all the evils he anticipates from the interfercaes 
of the government thert^ are matters of fisict here where the States have 
taken works into their own hands. In our next we may recur to this sub- 
ject, to which we devoted much attention some time since. Indeed a long 
article was copied from the Journal into the III volume of the ^ Civil En- 
gineer," in which the unhappy effects of government engineering were 
pointed out and where the editor of Herapath's Railway Magazine wiO 
find some of bis worst suspicions borne out by our experience. There is 
little probability that any new works will be undertaken by the States, and 
ot this moment Canada stands alone as the advocate of the "system" which,' 
in the case of the Beauhamois canal, they have certainly carried out wilk 
^roat additions if not improvements. On the other hand, private enterprise 
here is recovering from the eflects of its long struggle with the State got- 
ernments and railways are rapidly extending themselves in all directiooa 
Indeed all we ask is to be <' let alone," and the country will so<m have nSt 
viOiyi and cai|a)s f4 the first order wherever they are required^ aad thUM 



Opening of the Long Tdand Railroad. — RaUway Spttd. 88T 

'mthout either the taxation of New York and Canada or the repudiation of 
Pennsylvania and Michigan. 

OPENING OF THE LONG ISLAND RAILROAD TO OREENPORT. 

On Saturday, Aug. 3d, the officers and directors of this company with a 
▼ery large number of invited guests, among whom were the corporations 
of New York and Brooklyn, most of the notabilities of Long Island, Jas. 
De Peyster Ogden, prsident of the chamber of commerce, the officers and 
directors of the New Jersey railroads, and very many other citizens, amoun- 
ling probably altogether to some hw^ hundred persons, made an excursion 
to Green port and back to this city. 

The party left Brooklyn at 8 o'clock in three trains of cars ; the leadine 
train making only two stops, arrived at Greenport in 3 hours and 35 mi- 
nutes ; 6 minutes were occupied in taking on wood and water, thus reducing 
the the time occupied in running over the distance of 95 miles to 3 hours 
emd 29 minutes- The engineer expressed an opinion that with the new lo- 
comotive now building by the company he will be able to run over the road 
hi less than 3 hours. 

Time occupied in running from Brooklyn to Jamaica 23 minutes, db^ 
tance 11 miler. 

Houn. Minates. Bliletdli. 
Hicksville, ..... 

Farmingdale, .... 

Stopped for wood and water, ... 

To Deer Park, .... 

Thompson station, . • • . 

Sufiblk station, .... 

Medford station, - • • . . 

Carman's river, - - . . 

6t George's Manor, .... 

Stopped for wood and water, - • • 

Riverhead, ..... 

Greenport, ..... 

We should be pleased to give an account of the grades, curvet, stations, 
engines, cars and cost of the road, such as is given of the Central road in 
this number. The trains now run daily to Greenport and the distance to 
Boston by this route is accomplished in about 10 hours. The company are 
tOBStructing a tunnel in Brooklyn in order to dispense with the use of hor> 
ses. They go now thirty miles an hour with sixteen ton engines. A pret- 
ty severe trial to any track and a speed they will find it difficuh to keep up. 

The number of passengers taking this route is very great and we only 
hope our anxiety for its success has made us overrate the difficulties to be 
overcome in order to maintain an average speed of 30 miles per hour. 

RAILWAY SPEED. 

In our last week's impression, we gave a circumstantial account of the 
opening of tha Darlington and Newcastle railway, which completes the 
line of communication between the latter town and London. The special 
titiin which conveyed a party of directors and friends from London to New-. 
castle on that occasion, accomplished the journey, 303 miles, in the short 
space'of nine hours and thirty-two minutes, being an average of about thir- 
ty-two miles an hour, including stoppages ; but as this naked state m en t 
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would supply a very inadequate idea of the actual rates of 
some parts of the line, we now give a tabular view of the peribi 
The train left the Euston square station at 3 minutes past 5 in the mommg 
and reached Newcastle at 35 minutes past 2 in the afternoon. The Ibllow* 
ing are the distances on the respective portions of the line, the time cammr 
mod in passing over each, and the rate per hour run : — 

Milet. Hours. MinutMS. Rt^ P^.^ 
London to Rugby (Birmingham line,) 
Derby, (Midland Counties,) 
Northampton, (North Midland,) 
York, (York and North Midland,^ . 
Darlington, (Great North of England,) 
Newcastle, 

"903 8 11 

Average 37 miles an hour. 

The remaining time, 1 hour and 21 minutes, was consumed in 
Of course, it would not have been prudent to mn over the newly o^ 
portions of the line at much more than the ordinary speed ; bat the rate of 
progress upon the older portions, considering the distance, is really asloe- 
lihing, that on the North Midland especially ; and we believe the perittni- 
ance altogether is quite unprecedentea. — Leeds (Eng.) Mercury. 

BEAUHARNOIS CANAL, AOAIN. 

Liule did we think when penning our brief article on this canal that na 
should so soon find such remarks as the following in a Canadian pep^. 

'< It was our intention to have occupied our leisure during these dull tioHS 

with an exposure of that most horrible and scandalous of all jobs, the Bean- 

harnois canal, having acquired information to an extent never dreamt of by 

the guilty parties concerned in the nefarious business, but the truth is, W9 

dare noL The various participators in the lare bribe of £12,500, occupy 
too high a station in office and society to be %afely exposed^ even when a 
journalist is doing a public duty and has truth on his side. Nothing bat a 
committee of the Legislative assembly can bring this iniquity to light"-— 
BHtish Whig, Kingston, Aug. 9, 1844 

NORWICH AND WORCESTER RAILROAD. 

For July, the increase of income on this route has been $9390, or aboal 
15 per cent, over July 1843 ; and in the first seven months of this year, the 
gain has been $40,000, or 25} per cent This greatly exceeds the ratio af 
gain on the Western, and if continued through the coming five montha 
will, by December 3l8t, amount to $85,000, and added to the surplus of 
last year over interest and expenses (which was $25,000) will give a Ml 
revenue of $1 10,000, or nearly seven per cent on the capital stock, and 
will leave a reasonable reserve fund besides. — Bost Trans,. 
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READING EAILRAOa 

. Mach has been niid, writttn «nd published in rehaion to this tailmMJ^ 

•lid its managers. Bold predictiops have been, made ia xdmiioa to its i^f^^ 

hility under the trade which it is destined to bear; and as to its abifity.to 

compete successfally with the caoal for the co^l trade. From some cayc* 

10 a stranger wholly inexplicable, there exists in the minds of many of (hn. 

wealthy citizens and businesameaof PhiUidelphiaf a strong pnjudice IV9# 

oppositioa to the wprk. If iwJtAB of its succesfl^ or priD^ictions of its. t^. 

lire, or evei| carses loud and lopg cou|d iiave suspended its. progress, j| 

would now be numbered among the tl^ii^ thi^t werej and nolwithstandii|g 

ih^^eat benefits which it has already c^iiie^icedy.an4 will heraaivec oo^^fTt 

on' the €oal cotupming community, thjeare are thoiwnds who wpald r^jojoa 

to have it prove a total failure;. It i^ to be hoped, howav^^i and it is HPf^ 

dently believed by thofe who look at i^ with a fiivoraUe eyfi| tbsi itaiiftt 

^ss is certain. .. , 

This work was projected and commenced during a period ot great pioi? 

perity-^but like many others, it was overtaken, be&ro completkm, by a gf| 

era! depression of trade and unpaj»lleled derangement^ of the finaopial «£• 

&irs of the country \ and, but for the mos^ determined pecsevsraoce and SIK. 

orgy of its friends, it would probably have been su^pded before it reaclnA' 

the coal region, thereby rendering the part completed in >< great d f igte e valifSt 

i^. This, to many, desirable result, was avoidody and by gfeat eflbct tbo 

ijpad was opened to the coal .region in 1842, in. ivtuch year 40/Xn tons anA 

in 1843 230^000 tons of coal, brides olhsf fr<|igbt^ pMSed over in, TlM 

year the coal tonnage will ^ot (ail much if any,, short of 469,000 ton|i|. 

which will make the aggregato of .tonnage over the iifad sSneeita comply 

tion about equal to 1,000,000 upon the single tniqk maindy^ In oonseqoeimi 

of havjng.but one track completed it has been necessary to kswp up & hiff^ 

« or rato of speed, wuh the coal traiifs, tran is considcttyt pnqw, which te' 

B091 to some extent injuxiouf tothojAils^ i%m-9^i»mm!^ 



fM were aUe to give^ at the farkme ttoj^iog placet in fumg twice 
ill we are of tke opiAkm that moat of the rails now in oae on the fiiai tnck 
will sustain a further tonoage<tiir% oittbf^iimeB greater than has abendjr 
paaaed over them. The second track, more than half of which is com- 
pleted and Ae kem&kM hi*a«late of ibfwffrd4eiB,H«h^c^ #ith six tew b- 
eomotives of great power, and a large number of new iron cars of impso- 
wei construction, will enable the con^Mjr to increase their husinen Inrgdy 
this fall, and to be in readineas on the commencement of business next jear 
to work at moeb gteatet aArgtatage add msb t k nJ f dttn they faaTe hitheila 
done. 

The new track Is laid with' a raiT oT 80 Ib& to Ae yard, and of nncli 
better form than that first laid down, having at least double the thickness or 
aflwmft of metal, in the Ireai^thif giifipf; it igi^ater strength a^dtiralii^^ 

The new cars are g( konihniaghMil^aMlfllenpad^toeoQldBjIaa 
instead of 8j — the capacity of the wooden cars— and of superior form 
construction, having springs at the connection, thereby relieving ihera to a 
odnstderable extent firom the effects of the shock in starting the train, which 
It very severe when the train consists of one hundred cars with 375 to 401^ 
tohS of coal, which is now a common load for the new engines. 

'The company have now a good supply of locomotives of various Idncbi 
dAahy of which have been con^ered of great power ; one made by Messrs. 
Mdwin, Vafl and Hufty, took a train of 100 cars, or a gross load of ^I 
tons in February 1841, and another the *< Monocacy,^ from the New Gas- 
tlb Ikfanubcturing Co., took 100 cars with 335 tons of coal at a load. 
These and others in use on the road, have be«^ considered superior engmcs 
-^i*ut those recently put on, the ** United States,** the « New England,** the 
<<*lfe«v York** and the ^ Ontario,** from the manu&ctory of Messrs. Baldwin 
aai Whitney, surpass any, it ii believed, that have heretofore been construe* 
tai in this, ot any other country. They are called 16 ton oiginea, but are 
samewhat heavier, and are on six wheels, 46 inches diameter, all connected 
ai drivers and all in front of the fire box. Cylinders 15 inches diamelef| 
aii IS inch stroke. The boiler has 137 tubes 12 feet long, 1} inch diam- 
eJsr. The calculated maximum load 750 tons — which one of these, the 
Uimted States, has performed repeatedly, it is said, during the months of July 
and August ; and with such ea^ that it is estimated that she win haul on a 
level 1000 tons, gross. 

The company are also extending their wharves and depot at Richmond, 
<Ni the Delaware, so as to accommodate a large business. Last year and 
tlra early part of this, they could accommodate and load at the same time^ 
ifom 15 to 90 vessels, and by the opening of next season they will be aUe 
to load 30 to 35 at the same time ; which, with the completion of a new 
bnmch road, from Monnt Carbon, ten or twelve miles up the valley of the 
Sflmylkill and a connectRm with the LiUle Schuylkill railroad at Port 
Maton, by which a large addidonal trade, now given entirely to the canal, 
m i«Ml of oonaeaiiott wMi fhe railroad^ will ensure a vast increase of bn- 



year. iMd^ad th«]r tro ffo^^ n^ tlM^ tofini^ied ccnditlofi, wM 
ttt • inck and a half, ahorc of <Saia and locomoctv^ power, peribrmm^* 
aton lataT tlia« mfMketrmkimd kt th^ WdrMt Tkey are at this iam» 
InAteg oTor IM^OO^tMV) me miU dmify. WiMo ia the other road deii^ 
«a«Mteii1 ki a fear weaka it tvfll he ioareaaed lo1MXI,600 tona ; and nttf 
aaafeob ta m much larger atnounc, and at laiea »ttth bw«r than have eifaf* 
kaenc known betbre; thnarechieingthe «o8l of fttel fa a large seelioft^ 
tamirf<m the aea boar4,'«»i along the n^Hgabla fivara and canatt, tto^ 
amount not lesa than one-aaA m katf or two millionaor d^lara a yeat^^>-t^ 
^riMif inc ftaa or lis yaaUy waold nubiitaa in entire eosu-^ad oontitto* 
Iktg to the «omfon and aaoeffitlaa <of mtlliona of peo{>)e, and jet we fM ^ 
ifMtter haatiUky axiatinf againi^ it in ita minity than to any other w^A'iik 
dia cMBtry— 4a be aceonnt^ fcr, ywihaWy , cm the aame ground ibatiih 
introdnctioo of iaipraveif wuukintry is often resisted in tlianianttfiii riiiii^ 
^hlrict% tyihm. iipaasti iws \m% in tMa^oasi aa in those, -oxperienee taadkra 
^afaatadMrnfoaf feeling in ^ fMk mind; and the Raading Taiimai 
i^ destined to haoonie one af iIm moat snocaasfal euterj^riies of the aga. ' 

^ I 

■ ■III iMi^ ■!■ ■ a n ' ■■■■ * T • ' ' I' 

< . - BjaffoiDiB aim mm^omuamj^ wjuummsk 

* Vha eaMvpri^g cithtena^ Bnhimor«», in «ehr «flhm toaeenre theif fM , 
iltaiu'»f iha Jf ia t en i traie^ hni^ noeonyplishM more in the way of rdtM 
mtttaHroddr^ktin any'^iber equal amount of populdtfon in this coudtf^ 
ekcept Baatock Before the era of canals and railroads, their turnpikes were 
al^le^ equal, if not sapaHor, both in extent and character, fo those emana^ . 
tiagi'iiram 8S»>''othar eityxjf ^e^nal pe^olatiniii hi the Union !raad when N<^' 
IferJt had coavpleced bar great oanal, and' Pennsylfanla had eommeneO 
her imyrevaments, Maryhnd, or rather BalHm&i^e^ dashed boldly inf^tW 
then almost untried railroad syatem, and commem^ed' two disthict lines, tM 
Britiaaaaeand >Su«}tichaann«id-..the Balthnareaiid Ohio'tairrtiads, for the 
n^Qonunadaliaa of the wcatam trader F^m Aus dkUing her Ibrces OUUf 
dUkakiea hdae ariAen, aad^ialiheagh.ninoh has been aeoompliahed, the gMK 
a^aat in vieW) Tk-to reach the wafers of the OBo'^rhiar, haa not yet hMi 
ntJain'ril ; of sdarae aH the aC^^aMagea aatieijiaiad from the outlay of $$ 
■inshoapitalhaya not hate ferit^ed;' «• . " '^ 

'^nistnnlaadoylsdbytfaoBaltinioreand Sosqaehanna railroad^eomjM}^ 
had BMiny hbstaplfis to be aartnonmed, inehidiiig two samMiiH besides nMcn 
of^lha way laying, through de^p rabines, mqnhrfig many sharp cnnN>s and • 
gaaatai number af bridge^ wa-beltaaev ^^^^^ on anyother read in die oodUM 
t^ (here belag #ver i^ htidgea in 69 milss^ to York. It waa nndou l/ i ul t y '- 
tka intention of thi^ cha^Mny ia tnm an ai'weltarly dirtatkm-'lifter crosshig 
tl|a PeoM^vaAia line and thna reach FittA«rgh by a^totmaoas rallMadY 
botnot being able to accomplish that deeind)k oljeot- th^ dimcted thnia' 
conrfo towards €oltuQbia» on^, the Sna^vehanna, whero thoy eonneet iiAh 
the Pennaylvaaia w a iksi ^hequwM latelwaM and 'Cohnibia and PfaMn-^ 
dflfhw M#roa4iWt«af d Mi Ihna'opeia an aaay and'p^endyit tamm Httm* 



tjiAbetween Phi Welfikat «iid Baliinore^Md ahtongh the ii iiM r i k^ 
tip loole is aofntwluu grailef belsTMO the two cjlidi than ky tlmtiikrwi^ 
Otilpiwara, yet to th00e who tmiel to ttipf 4alighlfel neimfj w« trmM 
iMmttly lo^oaMDdtha wMB^lry TwktCohifDhiB md Jitf»E««f r «iihet gsvi^s 
fiCHKniagy and that aiQoy ibe pfeMire d'paffibf through sooie of tko «Mit 
IrigWy cttltifated ragiOM aod baaatiful fiurmi of PeMaylvanioi asd aft ite 
i|9ia time thiottgh aomo of the wStet nmlt noat pictoiaaqoo vaUgjs M 
Hofjlaad* Leatiag BaltimoTaat 9 o'cloek AJl the can utiaa al BU* 
«la|phiaatabcia7PJL Faf«s tSifiO ihaaigh. 

Whao hi Bakiiaora a few waakt ainoe^ wa wafOi tltfongh the 
tf the pN^leril of the aotapaayi iiivitad to oeooaipaaj the dkeetoiB 
Itm foa4 to York aad Coiavybiai whick aMhkd m to Aaio aoate 
liiftaiile^ of their operaltonaj thek ay^ea of polioa and the 
l|^ ODgiMa, eai% ale. 

^'.Qa leafing the offiea laNafth atfafai; the ea<a are l aaiy id by hoia» 
te atoie than a xiiiie^ antal thay arritra at the mahi dapol and 
faila out of the city. Heie an aaehange af hofaea ia made and 
mn taken. The kieoaBotivea of thn com p any are of an efficient e 
taking heavy kwda aaer Ihair Mftat giadee^ wirii gveat ease ; hot of tlmaa 
wa hope to ha ahia to speak moire dtfnitely hesaaftar> Their esva naa^ ^ n 
awerior description. The paaasnger eacs hnwa one aatignard firfltf 
nsand which we wonld earnestly reooscunend to other companiaSy and 
c^y to those who ase the flat bar rail They have pot an wmiifJU^ of 
inch oak boards to all their paaveq^^ cars, which a^ preveni 
U^m^ snake k40td$i^ finom which some sad onea have oecartad inthia 
Iff. The cost what trifling, yti the aeenfity afcrded to the paaw.ngan» 
a^ mdnoed to beliere from oar owaobeerration, is snfllciem to render 
a^bption tsipsraliae on oTery flat bar road in the eonntry. 

The freight cars jn gwsersi nee on ibis, laad aie aopetioti in many in% 
spasHiloany we ha«e aeen, thai is^ they carry a greater ansonnrof Mgitt 
vi»rpioportifi& to the waigbl of the car, than en nuMl roads. They hnvanfac 
whsshy the body is made Ught bat strong, reating on wood springs, conaiM* 
i9gof twopieceseaoh2inehes bysk, and 18 ieet long, of white nsh fkuiL 
Other companiee will do well to examine them andefthes adopt, or i mpm a n 

ym them. The sncocm of mMreads will depend nmch an tbi m iru d nrtien 
improvmaeiits in the vaiioiis details hi their management; andinnnefew 
pattfanbr is grealar economy to be iatrodoced, perhaps, than in the we^hl 
and constmction of cars ; many of thoae now i^ nse are ahogelher tan 
hsinry in propmtian to their capacity, especially on the PennsylTonia reail 
whire the Bcsie frwnishes reads and msdfn pawar and the for wa tdet s oww 
tkioniaorissimnien«f,in whkhabontlwa Ions of freight aro carried ftr 
Uras tons of dead weight, or ear I 

-Thochaige fer freight en merehandiaa, prodace, etc, on thisroni ii^ 
frnm Babimoie to Cahimbia, » mflm, •! M^ per IMO fta, and on phw- 
im«»am«a> Tha#alimof thasaadmrnaam cahanasdtsttl. IPiehnvan 



Piiftrt M PrMtwtU EngmuHitg. Ml 

spy'dTfinngaUticmaberoMiiawlAdi tppeurlobewall tmuiged toiumf 
\ret7, if folbwed^ and the boK evidence that tbey ue ■Ueaded to, in obi ppio! 
m M^ tW ««ry few «aeid«i«i bkv^ M w* «i» wfenu< oM^tnd w Ott mnI 



i fpeeW npnTl en the 5m IFoU, hall i» the war 1843,/m- tit , 

fwm «/" Ran Head at the northtotit end efLmelts IsM^d, in' the im^ 
ft#r •/ B«(on, 3f«M., tjr CoL B. Thayer, F. & wrpj rf Enginetrt^ 

We'Ha'iiMMl to a tnUti far a npjr of No. !^ of thcM rooit wskoiiw 
iiiA'«imtp«c(ed paper*. The gi«at Tariely of work ftiecuted nader the m- 
periiKfladcace of thaU. B. MgweenitbeKientiGcAcquiremeotBoftheGorpt 
tnd the cucuo^btance of their hamf leiw^e to iitTe<lig«e-,wd cabaly an* 
i^wH tho ■■■>■»—■ 4>iait» ef MBij nM ia« ao iat uiiikg to ihii pii*trti«. 
lMi*Mt*«BaitiprtainiHhgM*ft«B4MpKMiMie«af lfam)itpM Ott 
readera are Bcqnaiated with the papera puMikhed by tfae Royal en^iaeeiatfc 
which, as well as to the Traosactiooa of the Inititutloa of CiriL Eii^aen^ 
lk«ii coady mede of poblieatioo ia a.sMK.a^ritMW ol|}MliA% The pMMal 
■■■AeiiabyaxdEeeraa aeU kaawa aa ha ii fatj^yaMMaod. 
- By >tt ■«! of congi«ai, paaaed March 81 194% the nm of •itLOOO wii 
KMi^riated lor a " aea wall oa Loreirt iatood, Bouon harbor." The part 
of the blaod intended to be aecnrfd ii called Ram H ~ 
of oae (the aorthweetera) of the two eroinencM on 
i^ud, or rather, probably separate btanda, uhtil io 
water course between them bccaron fitted up by the de 
the d«atractioa of the fomer. TboM debris, consie 
oaarse gravel and pebbleetone, have moreovec been dr 
direction of Oallop'a island, uid puibed for iiitp the n 
die present width of the channei at this ptace about 
These changes, rii -. the abnakM of the tshsd, and cc 
the «hettael, ham' been MeadJIy adfandng ii|> to Ae pMseilt iMe, aid ao m* 



■idly of late yaarafM to w do t k almost eiiTtkiii,tkat'tJNi latter woi«14 h^ 
Aitd at no distant period, unlesa the erif OoDld M arnMid by the l>r<M|^ 
nUn of Ram Head. Such was the origin and objedtflf lh«woik'dMn^ 
10 be described. '_ 

The topography of the litei'atid the poaitioD, ferm and dipMtaalnMittfn 
"' , getMrsIlT, are esh!bited u the sheets of drawingt bertfwitit MH- 
The kvels are refsrted to the slane of (extremej low water, cor* 
remMling to that of thawipof Oeone'iiatandiezeeatcdbyCoLKeRisy. 

i%e beach, to the distance of leTeiarhundred fMt,wd tn aamadireetJoBi 
to a much greater distance from thp wall, is 9 little above the level of half 
ti4a] varying from seven to tea feet above the plana of leftrenoe. It eoo- 
MMsaf pehUes embedded in hatdclay,and is protected-ftomftirtherahifr 
MOB bf the large ttonea (boulders) .coveting iu snr&ee, pr^b^lMiqNniif 
near where they fell fraaa the beak a» it receded, being too nnaciTa 19 hn 
Bwept avfif bydte tea. Xhii beach may therefore be conaid«red ai par 

imiiTf|i' 

Above the fbundatioo. which copabu entirely of baton, the wall it ftefl4 
If M yu coping with blocks <^ granilB in.ngnlnr cotuaea of about two fl# 
•aa]^ n thickneai or riae. Every co«m cooiwta of headeis or itnldinn 
yhJM lUehwtely, ttnir dimeuiou being aa followi, viz: 



*■• 



JUpiden. — ^NooQ less ihao four teft^-or ^er five feet bug, ^ 

4* 8^ ; least width two feet avernge'wHth Z 3^ ; the widl*h« bein^ raeesHKJ 
ill thetferrowest heads, Which ar^ biways in the face of the wail. 

€igbt fbet. IFikfl^— No bed less ^mn two fset 

The stretchedr aviso joi»idl,«itobet(i«M' iHefass longer oo tlieWd 
than in front, thereby iormmft a dovetail j^( w*th the beadersw TVsi 
fdt bein|r xi^idest in rtor. are thus also kept in place by tbe backiD^ of tfci 
^11, which is composea wholly of b^ton, !l'i)us all tbe roatermb of the 
wall are Inseparably connected by a system of dov^ilincf. 
. Tk*.^r#- beds and jtiots-aie bamfiK^ilNl tidk #id kU k unSMyMhae 
IQ Stone, the cemeo( mortar in wiiicb tbej^ard )ft\A only fiUi«g ikaiMsB 
cavities bet ween the' /ottcAui^pofn^if. 

Headers, two feet m thicktiess, \t\ part fire feet^ arid in part 4' 3" lonf, 

4 aYorsgiiigf V 9^ In wMthj censti^te the eophig^ course. - 
,' Th» apafcr of. stttum k *A#qiirtl -^ii i MlB > s, sts t ii lm s ty qi iwM «>d4i» 
^jo^usive) is^MSft anMHwUi^ wkt a JmwilttMlj to<ftHQ& wAia jmvd^ « a» 
a cubic yard each«on a ffpaerala^erqge. . 

The w^lth of tbe wau at the upper surface (on which the coping rests) 
ii V 6", and the arerage width, including the foundation, is about 9\x feet 
* ntreare m the fbundation 6496^ cillne yards, and in the backing of i^ 
•npMBrstrucOwt. 1i^7 oiribU fsnis^ ahoprtker ft8W^*^itWc jmi» td hmmi 
wbi^tiaddaij Xo tbe granite fafioi^ and oopiog abovi& stiie4,jgaBkailie4o» 
Wnts of the wall 2238 07 cubic yards. 

Cost of JSasonry. 
Stone in the rough, " • «4097 2t ^ 901 06>^ f4 S430t 
Mortar materials, - 17626 . « 19433 
Dressing, - - 258508 <^ 2 86639 
Laying, - - . - 567 74 *^ 0-62952 
Machines and ^ools. - 40409 << 044806 
jReceiWng and hauling materials, 338 02 , , " 37480 
*^ Total cost per cubic yard, • ♦ - . — 9906617 

Kur^jH^ r C^Bi^V 866-37 i^unds «p> 3*.e^b. % miSE paste, •14880 

•^S^JnTft 1 SftBd*674 patw4s«82cnk. ft. koae «: fr76 oub. & 
mTcnD. IL ^^ pgjfe^^iy compfMJV • ♦ - . 0-n» 

Grsnrel, 26 13 cob. ]<L, * , • * - - OJOB? 

Making mortar, ... 00647 days f 

M^gbetop, * ^ • * -tOlWD ^ J 08606 

Transpprttng do. * « >*. . 0<IM6''<.1 days 0-8Qlf 

Packing^., - - :.*T - 0<»13, ♦* L 

Tpo^s, implementSi plalloniMiy runs, bauliagaaadf etc, leicii Q-IMI 

. Tdtel eoit per cubic yafd, • - • $21100 

Biuking Bittm, 
Mik ftL 5 Cement, 281 } pounds = 3 28 ruV ft. stiff paste, $]40n 

V CUD. IL ^ Sand, 741 lbs. damp=9cu. ft. loose = 72 cu. ft. compact, O-ISW 
Grat*l, M i cubic fe^, • . 0^2298 

Mfafcing moffar, v • . * ' 00648 days^ 

HKlJngt l)eton, - ► v 01^14 ^« 1 0-81W 

Transporting do. ... 00565 ^ \ days 0*9781 

W<-kin|rdo. ^ - . ' . 00761 •< J 

Tdols,' ntiplements, platft)rtns, ete., * • • . ' O^IM 

' iPotal^^oSt per cbbic yar^, .:'-..-. • • 0$Si 



atone work, Ml« «i #iHMlT t81«94t 

Balon, JMftai «l . »>ia§ MBl^ 

A bftteh of mottftf waa composed as IbltoU^V ' 

CemeM » 1 eatk S31 1' pounds (average) ^ 3 W ctiMc feet stitf paste. ' 1 
•'8^n/l^ two whec/lbarrovr boxes lieaped^S60f poands damp from Heiij^ 
s lOi cubic ibct Idose^^ cobte feetreduc^ U> minimum bulk. 
*'This dose of sand \ras about 50 per cent j^reater than would have 
iii niortar for otdioary masodry, cf for, betdn in caps or arches. ' 
' of the Vnii^re ifras W} cubic feet bf JBtHT mortar = 11 cubic feet hi 




limMer state, such as when used. There were made in all 11% batches' 
1198 X lOi = 11662 cubic tet^^iiiMmWc^^s, costing as follows: 
Ctf fMn/ = 302 400 pounds ai I eent^ « - - * 181!tte0 

8amd^Al%mumBmibl%mtM9itafyi w . . ^ M34M 

Lab^r^ inchtdiny tuBBsp^tt of jn s nttii to bstio bed, aveiage dis- 
«M6 40vaids»M«da|«.,u- *' ^ 10299 

Cm^ ef euhic yari' of Mortar. 
Cement = 846-06 pounds c= 99 cubic ft: stiff r^e, • 4*231 

flfani^H 1373 tons = 27 cubic & loose =22} cubic ft. per- * 
iMir compact, • . • ^ . - 0*691^ 

i:.«^<>r = 0^19days, - -. '. - - > oW 

' 27 cubic feet fl< ie| cents, - '. . - KOSSi 

* The mortar wa^ made by hand, in a boi; It (qng, 6'.wid% and 11^'' daepi^ 
which had been constructed for a different purpose, hut a^wered sufficienl* 
\f well for this. One half of the sand was first put in. iu)d spread, then «. 
Otfk of cement, and over this the remainder of ths sand. The water (salt) 
was then added, and the mixture effected in 4h0 i^snal way bgf tw^men, to 
whom 9 third man was occasionally added. r 

Tlie batch of mortar above described = lOi cubic feet was mix^, for 
(boadtftioii bolot, with eight barrows full of shingle = 31) cubic ibet iinf ' 
te baekiBg beton, with 7 bai^ws foil =^27^ *oubie feet With teUpMW^ 
the latter, however, it is to he remarked UviV tht wbolo of the moitai? wnt' 
not mixed with tl^e ahingle, a certain portion, sfi;^ ^about six p^r cept«, il^lM: 
upUed to the surfaces in conUtct wkh tbo betonm the wall The sbingC-v 
ms of every size from that of a pea to pebbles of 6 inch^ diaiDeter,>iM!A 
the dffferent sizes so proportionea as to give a miQimum void. Altbou|[h., 
this void was not accurately a^ertained, yet, judging from experiments with 
cither materials not dissimilar, and from the b^ produced by the mixtum* 
of^^giT^en quantities, pf the shingle and mortar, I leel safe in stating it |kj 
tiMiewhere between !190 and 25 per cent^f the volume of the shui^gla 
The process of fabrication was briefly as follows: • > 

The shingle having been brought in wheelbarrows from the pile or d^oi , 
nmt by, and spread on the platrara^ (formed of rough boards), in ^a lay^ > 
frtMn S to 12 inches in thickness, (according as the materials are moro pt. 
isss coarse^ the finest shingle at bottom, and all tlra. pebbles^ tqpf the bata)il 
of mortar is spread over it jas evenly as possible. The mixture is effibcuid 
tffin^men, vizf two with shovels and two with hoe^, the former facing 
siift other, and nek eommeneinff at a comer of one of Ae sides of thi'^ 
pOe, work from ib« e^srime towvjk oteh olhef , natii Ihay merit, ihr^iMt- • 



>- 
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mch shovel full so oif to fom •« ttngdW niget te c o i if Acc wwc if i 
l»i rj>il% H^WixfHtitaM^^ammce oo one tide. They theD step bsck mad it- 
commence a Dew section (tke vMth of ihd slmto^and operate io tke 8HK 
aiMiMf depositing thilT pmm hv tbo side tfiUs^iither, until the wluiie sm 
JKIqm^ and formed w&h^Oraid of )the ho4s M^k heap stoiliar to x^m 
potL As each shovelffuU is turned up a»d spread, or rather acattesei^ 
a pricing motion, it is seized by the hoe and brought iBla proper Ibrm sad 

rniion being thereby iu^m tutiinately inixi64* The^ej^) is agaio tmwei 
like manner, but io the 4pf#siU direeftioOt, when the mlztUTe ia compkie, 
931 the surfaces of the aiiinjj^a being iveU covs^ed with noyartar* 

It is scarcely necessary to obfiarve, that tbe success of the oBeimtioa it 
pends entirely on the proper ipanagemeut of the toolsi wbich^ althoi^ m 
^ difficult acty i^ ^eldom aitained without the paa^caiff attwition of die^we^ 
•eer. The ordinary gang, cxch^vfm of mortar n^^fSi waa as fiaUova: 

Fmt fm»4tti0ti Bam, 
4 qoea bringing shingle and mixing. * 

2 men transporting ^ton, (each ilUiaf fair awa harvaw) «Adl anixiBg. 

^ 1 man at treoch, kreUiig.aad raiaawif, V> wkmm two at lwira were ooei- 
liimaUly added, in which case four men were kept caJNiatly at thakhoid 
iod hoe, turning and mixing. 

FfT BmJdng BiimL 
. 8 men bringmg shingle and mixing. 

3 men wheeling beton and mixing. 

- 2 men at the wall, one plastering tbe surface in contact with the bsKi^ 
tbs other arranging the beton and ramming. 

'Each course of facing stones was backed up as fast as laid, the back of 
tile beton heinff sustained by jooveable boxings, each consisting of a conis 
of S*^ pJantcs in>out 2Q feet hi length, &sten^ together, edge to edge^ wsh 
battens, and kept in place by flawc or jout hraces in rear. These boixiDgt 
dOuM be safely remored in sereml hours afler tlie beton was packed* 

'^ - AMtriUBki vRAlLEOlB KG/uTB BrTWEBN IffBW TOftC k. B08T0K. 

^e have received a circular signed by the principal citizens of Middk^ 
town Con., io. which they call the. ottentioa of tha inhabitants along^ thete 
t^^ picject of ft railnnd through liiddlelawii to. Norwich, and tbeoee is 
Bnvideoce and Bostoa. Tfaey say that ^ at the hst session of the legtsh* 

ti&^of the State of Connecticut, a charter was granted for a railroad in 
d)ntinuation of the Hartford -and New H4ven railroad, to the line of New 
TitAi State, in order to ^rfect a coiktinuous. road from Boston to New York 
dly, M all seasons of tne year. 
•^"Another charter was also griinted, to connect the city of Middletown 
Wflh the Hartfbrd and New Haven railroad ; and it u now proposed to con- 
taiu^'tbis road from Middletown, east to Providence and Boston via Nor- 
wich, hy occupying a part of the Norwich Snd Worcester road to the mait 
c(mvenient point diverging therefVom ' to the Providence and Stoningteo 
rokid^ or by such other route ^s upon examination shall prove most practi- 
cabte.* This project, if carried out, will place Providence, Norwich, Mid- 
dteU)Mrn srid the intermediate town^, forever on |he great mail route from 
BWtott to New Yotk cfty.'^ 

'Of the advantage and* coavenience^to^Uie people on the propoeed lioa ws 

li|yf apt a doubt, The following, comparative e tate s s sat of distHwes W 

t^imij^ M^^ the Spfi«giald BMo^ahowb a saHag at lO-miha. 
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Tc«il«KMU^af Bnr road to ba contriKMd on prayoRi iaKtiB,-6lkntiiiat 



On dtrecting ike aK«ntioa to public works, one u immediately Mrucic 
ivith the TUtneu of the amount of money expended in eicaration, embank* 
nAt and masonry : forming on the roads and railroads, usually the chie^ 
ind on the canals nearly the only kema of outlay. We hare the authority 
>f the Chev, de Geralner, ihat the 3000 miles of railway this year in opo- 
ration in the United Stalefi, cost sixty millions of dollars.* Of which, 
;>erhap«, forty millions \*er« laid out in graduatioa and masonry alone. 

Wnei) to wis, we add the immense expenditures for similar objects upon 
be canals and roads of the Union, will it bo too much to say that near ons 
lundred millions of dollars have been disbursed in the earthworks, requiaita 
o reduce the routes to pfopec levels, and the Brchile<:tural constructions ne- 
:e«8ary (o pass the streams. 

This Urge amount of work having been done chiefly W contract, end 
paid for by the cubic yard, or perch, the vast importance of accuracr WkI 
uniformity in calculating the contents of excaTation, embankment ana ma- 
ionry solids, must be palpable lo all. Unfortunately, great dirersity hat 
existed, and still continues to exist, in the modes of mensuralioa adopted by 
en^neers ; they may, however, in a general way, be divided Into two priih 
cipal methods, and the modifications which flow from them ; first, tnostj 
woiftli depend oa ^rit/imetieal and secooji, those dependant on gtemelTitat, 
average. , 

When we state that neither of these modes is exact, except in a limited 
nuntber of cases, we merely menlioa what is well known to every eogbeei: 
bat which is a reason not the less powerful, to induce us to seek more pei- 
feet methods. 

The inipartanee of this pihject will, we trust, be a sufficient apology fbc 
laying before the readers of the Journal of the Franklin Institute a fewoth 
wrvations, with the hope of drawing to it the attention qf »l>lp'' mmil* t 

We are aware, that it is urged by some, that the modi 
in, immaterial, provided, the values of |he unit of meas) 
paiticDlar mode were known, and that mode generally 
irgument would have great force if any single rule or m 
Ion was used in general practice. But while on some \ 
computation uniformly 'errs in excess, on others it probab 
:y, or, otherwise, according to circumstances ) and this ^ 
n« iroportaoco of a oni^rqp asd more exact n^ide. 
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IwnraM, itbu aot hounr {iha trntei Mrm) jet JMan nibliilMd. 

IIm wotk b«e refbreJ to I^ Mr. Morrh, fa IhU of E. F. Jouhson, Em., C. B., wUft 
NrMwhnwlBMNilecl,waipaMMedaiMiroaeeklMa 1&II.ILIL7. 



^f Rvmmwiim ^oMi 

ted of planes, variotishr disposed tvith rf faitian to each other ; so tlutt iaj 
vntica) section, will exhibit a rectilineal £gure more or less regotar. Tls 
tnppoaitioo, though not. strkdy correct, is safficiently accimls ior p 
purposes, and avoids any necessiljrisf enferiiq^ intowc uiiKiJi eak 
peitaitting to warped surfiices. 

The uftialiiisQiod of ntfiasnrMiyicavation and embankment, is by takioff 
irsrtical sections, perpendicular t9 the centre line of the canal or rMd, aad 
al abort datoeea mit, in winekthe efevatiaii or depfs so iao^ wmaaraas 
points in the ground, above or below the bottom of canal or grade of load, 
li aseedfluiiMr fagr Ibe . spkil le«e4 aad sod, while theif distanoaa •oti x^ghl 
and left, are measured.(genv4U]r) wiih a tape line. 

These elevations or depressions are commonly called vlu$ or «iiMtf cstf- 
HngSf or simply cuttings^ and the distances of Ine several points from the 
centre line are denominated shortly distances out The cuttings then ye 
Ordinates or perpendiculars drawn from the jjlane of grade or bottom, to in- 
tersect the surface of the ground \ and the distances out^ are the horizootaf 
distances of those perpendiculars from the centre line, (measured at riffbc 
angles) or the abscissa of those ordinates, which| by deduction, ghe the ois- 
tances apart of the separate cuttings. 

The aetails of the operation of taking the cuttings require great nicety, 
bat are so well known to practical engineers as to render unnecessary a ^ 
Scription at length. We may, however, mention a general rule which most 
not be neglected if accurate results are desired ; viz. At everjf change tf 
dope transversely^ single cuttings, and distances out^ must be takeuj and ai 
$fteiy longitudinal changi, Uettons of cuttikes. 

tfpon rough ground it is customary to make the lateral dflstances apart 
of the cuttings uniformly ten feft^ which materially facilitates the subsequent 
calculations. We may here observe that the cuttings and* distances out, 
are commonly taken in feet and tenths, and the regular stations of one hun- 
dred feet, are divided by cross sections (or sections of cuttings} into shorter 
lengths if the ground requires, as it almost always does. 

Some engineers have suc^gested the division, and w'e believe some have 
had thehr rods and tapes divided, into yards and decimals ; and some r^aio- 
log the Tod^and tape as usual, have made their regular stations fifly-foor feet, 
and have spaced their cross sections where they required to be nearer, so 
that their distances apart should be some aliquot part of 54 feet These 
methods, though they somewhat expedite the office work where the qnant}> 
des are ascertained by (he process of arithmetical average, ate not, however, 
generally adopted by the profession. A foot being usoafly Ae nnit of Imeal 
measure, a hundred feet a regular station, and the cubic yard the nnit ofihe 
iolidi^ of excavations and embankments. 

The isometrical diagram, tg, 1, plate 1, represents a regular station 
of embankment on irreguhir ground, with an mtermedjate cross section 
at BO feet or mfdway. Base or wid^h of road surface t=^ 80 feet, sFopesS 
to 1, A, 5, e, <f, ^j^jfand g^ are cuttings, minus cuttir^s, in thia case. I : ^: 
and 3: are the sutions of cuttings^ or cross sections. ' C, C, is the centre 
line. 

Earth work on roads and canals is nsuany laid OlT in divisions called 
sections of half a mile or more in length, and when^ a sufGcieot number^ 
Iranavarsa aaelmt of tha gsound have been ohtaincd, or technioiUywhsB 
the ^ onMingf «w iaken,^ the transverse profiles or crosi aectioaa sradniiiw 
i^n paper, their areas calculated, and the solid contents of the excatativii 
and embanlonents computed \ generally by one of two rul£#« via; 



iiensuration &f Excavation aiid Embankment 989" 

Ko. 1 ! By arithvietical average.'^Mn\u^\y the sum of tbe end i^reas./ 
their distance apart, and divide the product by 6 and by 9 ; the result will 
ve, approximaUlp^ the Bumber of cubic yards in the given tength'of exoa- 
A^MI-^r enroaskiOQat, .. . . * ., . i 

No. 2: By geometrical average. — Multiply the sum ot,ikm'emd wrmm^ 
id. ,the square root o( \beii pcoaiicty b« t)t^ distance aftftHy i^ divid^4l|B 
oduct T)y 9 and by 9. The result will h^ nmrl^^ ^he^ iiuiaber of cubic 
utls in the given length of excavation or eoibankmeoC , '- 

All ilw dKiMMiiM^B bath^aea btiig in iM «ttd deoi^ 

Of lii^i^Tntea^ No. 1, gives a r^sioU aiwajrs itt excess, exeeft when the 
xcavation^or embankment sdlkl, happens to be a prism or le^linder, or 
7hen the sums of the right and left disuinces out, are the aamem boA the 
nd areas used. . .» 

ApA^ No. B, though aeci^rate when applied to prisms^ cylindenk pjrramids 
q4 cones, or their frustra, fails oh application to the prismoid or wedge 
i9 well as to embankmem or excavation solids, on irregular ground, where 
he difference is great between the areas of adjacent transverse sections/ 

Such is a brief sketch of the modes ii^ common use for measuring exca- 
ration and embankment on roads and canals ; of which \i% may ooaerve^ . 
ibfti the netbod, (No, 1,) and all others founded upon the same principles, 
[leeessarily lead to errors, oAea of magnitude, and particularly in dedticing- . 
^deficient embankment," as i% very well ^hown by Mr, MacneiU, in the in* . 
trodnclion to his excavation and embankment ^bles published in ISdS* I^;. 
is true, that engineers in this country would seldom foil to arrive at mucl^.*) 
cloiar reauks than Mr. Macn^ll haa inatamped ; because, being well itwarei 
that thia very convenient rule (Ijlo* 1^) always gives results which are^ r^^ 
eie«|9 in •oma ratio to the difference of ,^y two f reaa averjaged^.thej ta]^ . 
care to place their crosssectioBS so near together that thia ^^ercjnce ubi^j 
be small, and consequently by closely pursuing this course are enabled to 
reach results proportionally more exact Indera,lhe writer has often known 
sections of cuttings on sidehift, lo be taken. bnlW ibet apart longitudinally, 
aa4*i^seipa^ e^tmojidii^yfy cases among rocjce even at a J^ difjWM^. , i ; 

The ruleNo. S^ Xhoygh not lial^le to so many, nor such strong olgeotiQi^, 
Is still obnoxious to some : and where greater, indeed almost precise, acco-^ 
raof.is attainable withoqt much more labor, we dannot but think it nJ^hly 
desimble, and 'accordinHy propose to develope a method much su^Arior,.afl. 
it appears to ns. But ^fore doing so, the writer distinctly disclaims any 
attempt at novelty, as to the j^rincipiesetbployed ; for they have been long 
known to those Vevfted in mensuration, and have also been applied to the^ 
matter in hand'bv the dhHnent engineer before alluded to f5. Mireneilli Esq.," 
C. E., etc.,) in Ills publication in 1833. It i^ believed, noWeVer, ibei as a 
gtmeral viM§i$^»hi6 m^ $boui to be laid down hits tiot y^ iMn tised on 
any work. 

Upon the general supposition that ahy givet length of excavation or em- 
bankment is a solki boiwded laterally by plane surfocefi and terminated al 
both ends by transverse sections, or planes, perpendicular to the centre or 
gnkUng line of the exca vilk e i k>f «lblM*lnM)enl^ the contents of that solkl 
It Wiioenrmi -y asisi fii He d lbya^nMhe <* pnaHoidat foraMiIa," veeAl^ 
Mr. MecneflJi* wbe gives a ^y ^ooddemonsmaticip of it ai implied di^r^ 
ly* to bfte of the solids under consideratiotL Mr. MacneiU's tahles, ^hgugK 
oatefoUy made ont, and undoubtedly useful in a level country, are un&rtu- 
sMp JM e^ teiy fefk in ppl i arn ioa te coBNoon dear*, owing to dria^wriaUe 
tnuuverae figure of the ground not having been -(Mk^wUkir 'Watt tit* 



Tcely capable of being) laktB into the acceimt k the tahokf anofi 
■t employed hj that dietiagiibhed practical writer. 

The ^ P/ittnoidal FonMla'' feferred to, is » ibUewa: 



iM ^sstbe area of the^ base, or ef a crota aectum al one oA of s ghca 

length of exe^valtoa or emhaakmeat. 
^ !«: the area of the lof^ or other ead a e ctk a. 
^ m 3= thearmof aaa tli M i lftM wayheHree»thetwo, aij < l d M iwe a Jlhiiiitheai. 
* A«the.haig^of lh*aolM,orpiiryeadkuWdt«laMahalwoeAdto«ri 

•eetionii* i 

Mg.theiolMyty. 

Then the gejierai fermuiii = &-^4fli + IXii«& 

This is the rale for the rapacity of a prismoid, demomtraeexl ia ahnes 
every treatise on mensoratiea. And it is also iki general Jtmmuia for the 
mensaralion of all 9olidl»|. whoae bas^ 9iu& tope, or ^gea, tie in |ivallef 
planes, and whose sidea are bounded either by phnes or righr Ub^] and 
from k can be directly dhhieed the ei>mmo» mlea for the aoraijof priaim, 
ale., a$ wilt be shown hereaftsr. 

-^ It applies to a ptiiaa ar cyKnJer at n priainciidy ^o to speakjof which 
the two end sections mre ^pm\i to a eeneor pyraitHd as a sknihir aoKd, one 
of whose end sections is nothing ; ind for the seine reason it ia applicable 
to the wedge. As the SM diemonstratio» of this refiaathnbte property wonid 
oten^iy much space, we prefer the hnrerse meihe<>of d^ucing Ihsai the 
' general formula, the coadmoni raiea for the solidity of prisma, pyrandda, ele^ 
ale truth of which Im? e been akeady ptoyjsa by the Wrkera en menanm- 
tibn ; this will be a f99of of the g^eral rule, perhapa qnite an aatiafoefiary 
ta the reader, add wtl ly at ieas»y ha ve the vecommendation of Kavitjr. 

^General {QmMhL^h+4m-lrtXik^a, 

Here h^m^ or4at ^4g^, and I ^b^ snbttitatfaig tbcie val^ea,. gtntin l for* 

nmfa becomes 5-f44 + 6xiA=sS^©r f^hxih^t^ ot luaSlj bxk^S^ 
which is the common rule, ttsualily'e^rpressed thus, 

^^MoUiply the area of the base by the height of the prism, and die pre* 
duct will give the sdlid cbntent'' 

By figures reTerring to the diagriHari| tig. % phle 1. 



By Qei^em) Formula* 

10x8ii» 80^6 
]0X 8x4» 32D:^4as 
10X8« 80^1 

48D 



idxa« ^i«* 

48;?*A 



.Harel«a,a te>ijl^Dr4 «i«fa^»rfbstitutingiheaiav i an rf HM'fSMnil 

nula becomes r+Tf^xlA^S, or ItbXih^S. or finally bXih^B^ 
which is the common rule usually stated in words tous^ 

^ Ite Mljwl k mCM ^ (I bilMs^ 8fe 4taigt 

^g ''* * Ww*vi ▼* .^t^p't"^^ • ■ J' ' J I 



« lAilUpty Che anm rf the JbMe Vjr one if^rd of the heighl, 
daet will' be the solid content" 

By Cg«ira» referring to the dtagraan, fig. 3, pkle 1 
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Bt Qeneral FoTmiita. 
Wx8= «0 = « 



By Common Bnlei 
10X8^ 80 = » 
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100 

\\^ i;!rfc Wage. 

Here let e » length of the edge, i=^ length of ^ ^ck, and 4(«r depth or 



I I 



lltttkfMW of the beck 

Then knhe^^eneral formula, |s=:«,ds{x^'«i 



i±fx-<w4ei 



♦tines, 



rx^4j[ + «xixi* = fl, w IX< + i?<i« + ex^Xi*=^S^orfiaaUj6! 
SnpTx it X -i^ « S^ whieh is the eommon nle ustmlly ezpre^ed thnsj *^ ' 




By figures eee the diagram, fig. 4, plate 1« 



By General FormoUu. 

lOx 8= m^h 

«X 4x 4=- 380=^4iPi 
0x30* = 1 



400 

8 



4* 



• 



Bjr Comaum Bula. 
10x3 + 90^M-%4-«. 

8sit 

8««4 
8«0OsS. 






^ ^ ^ ! iolids, the general formula is egoah 

W aro^aMe, to prove whkh we observe, (hat the frustrum oi a prism h 
gEU a prism, and the frtistram of a wed^e is a prismoid { it only remajni 
then to ahow the applicikttoii to 



jj 



4 1%< fVus^niM nf • JffrmmiJL 

Here, for the sake of simplifying the demonstration, suppose the 

tthtisf a pfBwnid havisf ii a^ui^e for imbane. Let •mnnidisnf thebhis 

^ ^e fr<istrtfm» and «>9n,aidftof thelop. T%m m the fmeml fofflmto 

f»^tii«o*nndni«:^*^ X-^«rei-»*^-h«i«4ai«*-fij* « 

4* 4- ««e + c*. Substituthig these value s !^e geper^l for mula beeonm, 

•«4-««-f«*Xi*=S. 
But 4c = V d* X «• substkuting Which the fermttla becomes 

itt^.V^^Xc'* -f c*^ X ^""S) whidi kiheeemmon mle usually exfiW*' 
nsd thus, 
.^VhMM <)f 4« MIt «r *• Mil inlft **iqMM^m« of th^ 



1 



i^plk^ ky CM third of thtt boiflhi(ef MfpesdiMikr diateee 
Cha eods) gives the solidity of the frustrum/' 

What is true of frustia ef ryxaiaids k aU# true ef lintteof eoMS, ^^oj|V^ 
owing to the M-openies of the circle, the rale Cmt the solidity of cooic bm- 
tnt is generally difler^tly slated : it will he observed that the common nik 
•hove deduced for pyramidal frustra io identical with rule No. % •«««#i««« 
wed to find the contents of excavitiona and emhanlwents. 

By figures see (he diagram, fig. 5, plate 1. 



By (General Formula. 
20x20-= 400:=5 
lOxlOx 4== 1024=r4oi 
12x12= 144=:! 



By Common Raku 
20x ^' 400=^0* 



V400xl44=: 240 = Va«X*» 
1I?X 12= 14l = «^ 

"T84 



19M4^S. 

Now there ip no ajKowMUea. or omhankioiBl aoUft such ao we bnfe ra^ 
poped, that cannot be divided into prisms, prismpids, pyramids^ or wedges^ 
ot iome eombinaiion of them, havmg a common length or heiglit, equal to 
the disMince between the md areas or cross sestioM. And the keight of 
If^gtb being common to all, it will be evident on reiection, that if a givca 
pojmon of excavation or embankmenl be composed of any number of tho 
solids named, tlie area of one end section will equal the sum of the areas of 
the bases or tops of those solids, the other end area the sum of their tops or 
bases, and the area of the mid-section will equal the sum of the areas of 
their middfe secdons ; and, hence, if (as has been proved) the capacities of 
the s^pfltate solids are reducible to one generd ru\e^ the solidity of a whok 
body composed of such solids, and having^ the heiffhr as one common di» 
laeosion, may Uurefore be computed by the some rule. 

The gSidDml'process, then, the adoption of whifehiwe suggest as a v«ka- 
bio succedaneum to those in common ise, wSl be to compute bv the geosiF 
el formula from the sections usually taken in tke fietdr m the following man- 
aer : draw the sections in a book, leaviog between each two ttace momf/k 
for the middle section, whieh will be subae<iuently deduced from those dmwn f 
on each left hand page should be placed either three sections, (includioff iko 
mid-section) or some multiple of three, depending on the character of lbs 
ground, and the size of the leaf; the right hand page being left open to re- 
tard the calcuktion opesL The soile we would ncoinmend to he twenty 
f|Dl to the ieel^ 

JSo prevent mkepnzehension^ we will hegeulesswi^ tbn » speekinf of - 
«NMedoa or embaeknenly the ceetre Uee is ekways supposed to be a lae* 
feot, that being the universal presumptioOf io pcaetical calcuktions ; altbo^ 
upon eurvei, owkg lo the conv eryna e xii the cfoss seetibM, (they bakg^ 
tftlken on the radii,) this hypothesis, is not exac^ and consequemly ocoeidoes 
seine error, not often, however, of much importance, though cases wilT 
iHietimes ^rile (where Ae prkeary'an^le ef, deflectiDn b umnually kige) 
that ought to receive correction for curvature. 

Though not absolutely indispensable, it wUl be found, convenient in nskg 

Hm prismoidal method of calculation, as well as conducive both to expedi- 

liVie apd a<xuiacy» to ohaervt the follo«viiig reies ja ^Uin^ikt cwiHigi^ 

. esfitr as tne character of the surface may admit, viz: • -^ 

h Qn aWi^iU, ot m mk • s ctk t at eeiiigo frUge iko worknae^fniir in 



fltthrg, Mi ' partly in cuttings, ascertiiiii th^ point tv&ere grade or bottotik- 
gtriloes jg^round surfiiM. 

* S. On every tarnsrerfie settion talce \ tmtng ai both edges of tb^ rott^ 
ot^it the distance Otit right iindieft ot^ ode bati the base. 
■•'3. Always takea cross scctbn, Wheftevdr k^tr ^ge of die road olr h$M^ 
jtfiases ftotti excavation to embanldfnent or vice versa. 

4. On sidehill, if the groctod admits, take the cuttings (not othenvibef pr^ 
Tided, for) uniformly at ten feet apart tT 

6. Wherever th6 ground admiis, so pMce the cross section ai to bo at 
Obme decimal division of 10l>feet apart, as 10, 9D, etc. * >-' 

Excavation and eipbankment soKds natttraily divide themMves into tKtM 
classes or cases, with modifications, and vnder 6ne or anotbet of these caset 
or theit modific^oBS, tvill §M nearly evenr kind of gronnd; though onir 
Tery intricate surface, such a^ a rocky hiluHde, cases may arise, requirjn^ 
admive or deductive solids, but the engineer tvill find Kttle dtfficulty4nin%- 
naging such, vrithout violating, or interfering vrith^ the general process 

C^ !• Prisma ,, ,, 

. Enbankment or excavation, etthar on lovel ground, or dB.gt<ma4 iiwUMi 
transversely, and level hmgkadinaUy, ai tbo same diManco out ^It 

. JbdificiH^ 1 : aii eicoivadoii, or all anbfUiknent M^JktOitm 8: 
tth'lHiiiig andcutttngi 

Ca$e% pfUmsy Pfumndii kni P^amiiU >' 

]^inbankment or. excavation^ on groqpd inclined longitudmally ib Otio 
^ilane, and level transversely. 

Modification 1: all excavation, or all embankment Modification.^: 
passage from excavation to embankment, or the reverse. 

The above two cases do not often exist in practice, that following beiQg 
of the most general occurrence, 

Ca#^3^ J^ri$mh Prum0i4^ Pj^ramid$ mU W^ig09^of a ^9miimt4i/m 
^ them, I , 

. fiaBC«ratka>br eaibMlmiest on gfomd iftolinai' MA bngkiidibali|'-«ij|. 
i— ayniielyi 

Modifitatian 1 : aH excavstton, "or all anabankment Mo4ifi€Mtim'9^ 
mMog and fiUtag both. Mod^cmHon 9 : passage from cutting and fiUing 
1^ ^SS^Seit cvmmg or ^iiig. litni^caiion 4 : ooMiplele paasage from «9M^ 
fttibn to '«iKbtinknMK on aidaioag ground. *" 

The general formula admits tf ^mottifieaiioa, oioro eonvauant^iiir naa in 

computing ^j^oav^ti^ ^ efibai^)cmant, It is as A4loi|irac 

h-^im + t — ■■ ■■ " . 

X xA = S,in lieuof ^ + 4ai-f-f xiA~S; this modification 



dial! employ ; and n^w proceed to give examples in figures of each c^laJ 
bat it may be as well previously, to make some reilacks relative to dedo^ 
akig the middle section between any two which have been taken in the fifldi 
M sketched in the s^on boolg , ;. . * | 

Toavera;ge for the cuttings of the middle soction, commence either .at- 

£itre or at grade, if there be a grade point upon the crosi section, nad; 
rbg regard tottte inclination of the ground, proceed &ith way, averaM 
gin^ the cuttings as tbuy occur, for a correspondmg cutting of the middled 
ilctio% and their d^stanc^i out, or rather their distances apart, for a corraa* 
}|oodipg distance apart: and if tbeio be more cuUings in one section thaar 
10 the other, the surpliji cuttinjgs (df the same kind) on each side, alt avor- 
9§6 With the ouUr cutting on that side, and their distances apart divided bf 



«k 






lHJtg^Of tfOiBged with 0,) giw Uw eon^qionduig distances of t^ catiM 
frtiicn answer to them upon the mki-sectioD, out the averagea may hi 
timi^ m ny other way dtmaiMled br the transverse slopes of the sorncsi 
prorided all the cnttiogs are used, and that lines drawn to joia any two col* 
tma ^mra0ed«4o neiwei niset between the end sections nor croos. In te 
mU-eection wul always appear the same namber of euttbgis as iure contsi^ 
«A in jtibvt and section wbicb has the mastf and its correctneai admits of 
Teriikation thus, 

1, I smn of diMancss betweeB the extreme cuttmga of the end aastinas 
equals the distance between the extreme cuttinfS of the mimecdouL Thil 
Pl»fas it horixotttally : to verify it TerticallT| 

. % Where the number of cuttangs of both kinds is the same in each sad 
tPCtion, i sum of all the cotungs ct the end aectionSy equals ibe'aumof aB 
lbs cotiings (tf the middle section. 

3. WWe the number of cuttings in theendeeoCions is diSercnt, to pima 
t^ cotungs of excavation, I sum of the cuttinjg[s of the end sectiopay eqnali 
the sum m the cuttings of the mid-section ; maai, least outer cutting l^of 
eentre multiplied by ^ the diftrence in^the Hmnber of eottings m the end 
iMtaHBon thekft*, |Aia^ least «aler catling right of centre moltipliad bj 
the difference in the nomber of enttlnga om toe Yight 

Tlwag6 thii last vulaiskMig inwards^ it is dratt inpmctieey aadof 
ooiirae only refers to the excavation or plus cuttings in pwwing ewav>tiB% 
while the aaote process appUed tothamnsoa enStangs \i9)f verify the embank- 
nu»^,of the middle section. 

The exemplifications which witt be given ^ply to the graduation of a 
raadf or lailroadi but the nripciples apply equally to a cnimty as the low 
path and berm banks above bottom are constant quantities, 
. In ail the folio wing examples the slopes are considered to be the aameco 
both sides of the centre, which Is supposed to divide equally the sur&cs of 
grade, or the base as it will be called. The sections numbered 1 : and 3: 
Wttt mufeitefy be nresomed to be thooetricen in th^ fields wUIe Na 9: will 
fopreaent the middle section deduced from the end sections, 1 : and 3: the 
liimM bfitwaen wUeh^ ^ ibcxMnmni^noey te asaniaed ata^^ 
case. Excavations, as to figurei are merely embankmeals inratsd| salt 
hffieo, aa a msiller of eainae,thaaameprkieip)eaappfyto both. 
^ lb alt the Mamphs^ the rasoits obtained by mksJia land 9y will aba 
la aat down for this sak6 af exhfinting how great in aoina esaea tha4Hb^ 
aneesare: the base will be assumisd ntWtetydMia l o p sant 2tol,and€l^ 
(4 mil sepffetaifrihe centre lina of dm read 
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liMrrvnceL Ttm ooly enfiaeer gmtSg t fi dcaU mgtiatt ibs 
Cbfy tiiJ ihftt, Um locb^ Mog the tnMoii bodi sita nd ihe 
til works Mt milemlly difltratt nod iM very knjATtant •& rUmt side^ the 
diSereoce ouMi be toaglit for m tbe eutbwork Bat tl^ total coil of Ckii 
1^ bit ^tuoMio Iktlo etceoded £lQQ||QiO and at ^ fntm of tlie boftid of 
fvorka actaaliy feU abort of tbat mhl Oaaeeiiif dieaHiinateteftboboaji 
to poiaifid oot bow tbey oiade oat tbeur caaa We gi?e one ef hk oljfee- 
tions and aa extract from Bir. KjUaly*! answer or defence, wUcb, tbongk 
■fit tsMcilf a rafaiatMii eC Mr. CmtfM cbaige, ii foite aa nradi ae aa naf 
aiber pan of bia paper. 

«« In lookaig over tbe eetiaMtae >Mt soborittad bf ttebeaidaf worba^ia 
Ofdtt to answer a coaprebensiTe qneation pot to me some days beiMPatbaaa 
doeoments were received, I perceire tbat tbe finaoa tbe nortb side, on wbicb 
|ba boaid base ibeir estimales, l^ wbiab ibey are cnabted to Aom a difer- 
ence of £lQOfiOO against tbat side, and by wbieb a relaclaat asaent to iba 
location of tbe cansi on the aootb side bas been wnmg from tbe n*^ ham- 
ocaUe the aecretary for tbeCobmies, isfcr|yeryiir,iaferiagto aniZWrliaa 
comipciiay tbe same poiata, and wtU Jraiwn to iba board of warha 

^ By ibe < inland route,' aurveycd by direstioaa of tbe oommiBflieaea^ ia 
1833, bt a canal {00 feet bottom, by lOdecp, oaa sutb larger tban tbepvr 
sent canal, there axe* 

Ilxcavation, • . . . oabic yards^ SmOlfl 

Embankment^ . • • . « SMlfli 



Lesa one^ixtb, • • . • a 5168W 

Total qaantihr by roote of 183S, - -~^6%B 

By tbe route of tbe board of workk there 



Excavation, .... ^^jj^ jud»^ 9076000 

Embankment, • • . • . <r 5289066 

Total quantity by route of 1842, • . 3366066 

« *• « 1833, • . . aseesH 

Difierence in &vor of rente of 1833| - cobie yards, iet68t 

N. B. See '^noie*' to iVwiimfitf 9t) 

This, ni one abiUiog per yaid, woaU aasaant so nearlj £60^000 ; bat I 
|ass Ibis by at pieaeat. 

^ The entire invest^alion reats, and aseessari^ aO| on tbe asstmptio^ 
that the board have, in their comparison, brongfat forward the best line on 
•mck side j for there is no more justice in charging one tine wiUi dLScnlticai 
wbicb it IS known can be avoided, tban in giving another line credit for hr 
eilitips of which it is knoam bcaanot avail itseiC Yon will please obeerva 
^ I rcfor exclnsively lo snryaya aMids by gam imatnt, m IMS and 184S^ 
|he former of which are confirmed hw my examioslioaa of tbia year. Tha 
difference is sufficiently remarkable, both as to amount and dir^ion^ and I 
lag leare retpectfunyybut earnestly, to call your immediate attention to k.** 

"' Mr. Kjllaly says : 



J -— — - — — ■• — — -.- , fF<M •» w»*j VWI9VIV rAaiuuHuiun m h m 



^eclnpe oh ^t ^jKAk^t jNrofmofMd jeagamr, fVom'tttnnptinf /m SMly^e 
It, with a view to usdul r^olta. That portion of k, adliAced ia •uppoii ^f 
Mr. Sitnp^oyi's cbar^eg, coj^istS) ^or tha most part, of matter whico I mar 
term a sort of i^orant gossip, almost wholly ^irrelevant to the subject , fH 
Is bbt indeed. '^amir) or, in bold assertions of opinion ; but those are mfkda;p 
ftngaiig^ vfmdh. is alone sufficient to prove to a man of experience that l^e 
' whpesses by whom they have been' ma^e are profoundly ignorant of the 
'^very'tufture of tke question, with respect to which they speak so confident- 
fy: The^ evidence is 'f-urioisly characterized by vagueness, ^elf-contr^i^- 
4ion, confusion of ideas, gross exaggeration and positive misstatein^iUa., .t^: 

There is but one point in which the witnesses Are,. constant and comment 

%Wi ^hemsefvelb, ana With each other— they all display, m.^ manner J^bat 

dMMt tw obviiws tp Mf Obsei^^^, a keeir anxiety to esiablislr Mr. SiM^on^a 

^bi^f^iy nlMiiiaof radalcwaflBarcknK iihiffki mnV safely aid, jcrff- 

^lD^/romim,ei;aal^vidQ9f'6.aWDe, that ttm Mfiaodny 6f ifaeWitnetMi'his 

]l>een concocjted axiioQgi^mselves, or thit^hoix mii^cb hav^ ]^eea.undar*lik0 

'guiaan'ce — not to s'ay direction-7-of '^ome one or morejpersons, wbys^ hWjf 

iMs it'faasbeen to*^ up^acase ia support of Mr. Simpson's accusation 

>«giii|st tm* Th)3ft4 wltaesses WxpM' have seem to have been, as it wer^L 

well drilled for the oecasion. From this description I do not except eiAm 

,lj)e written or verbal ^eatimoayof NknQk^f tae anxfaMer, ^Bmpb>ytdt by 

MesscsJ Simpson and Harwood, and brought farwar4^>Mr. Simpson aa^ 

Hvitness against me. This gentleman himself states, (t use his own word$ 

^the object of my examinations and report was not to furnish an estima^ 

f i€ llie:psqbaUe;co8t of »«cma( on the north side, but merely to 'show that 

}^t^ E^oi^ HiJi- Kiltaly waf wrongs in( leadhitg tfae porWi^ to^tei^ ttek 

V a canal on the north aid^ would cost £10aOQQ lAorf-lbai^ tJMMsavlth sUndT 

and accordinslyup to this very day« k^ had not ^ade ^ny. fst^ipate iafidl 

'of the cost of constructing a canal on the north side: on the SQuth side ifi 

'1$ he ifiaa not bcert fot seven years ; and, in answer to a question, he ^ya 

when he oaon belotfeihe eomnfittee he 'ivns not awiare bf so impohaiA 

pnt aaifhe acale upoit which Uia: pseseot canal ia being con^rnctiA 

iese two staton^ents, ure, character ift^ ia. aJl respects, ot ]the wbola of hii 
testimony, namely— the absence of any valuable or even available infornM|r 
iiion, with respect to the particular subject which he pretends to examine. 
He mif bl wml toy fhat hie only object was to cHticise a report of mine; 
£Ht ih$ f fMiar part of hia entire Vestinriony consists 'of a toil tf literary strid- 
tiures oa my report ito the go,i^rnQr-ganei«l,'of'fthe 1st of Ai^^ost .ket^ att4 
is far more fit to form articles in a newspaper j9pp^f4 M^tll[ie|[af(Hnutiaia% 
VhBXk to be submitted to a committee of the lcgislaturc^,.\yith a.vj^w ^f goi^i 
ing their judgment upon a scientific p6int. i am sure tliat, in my long pro* 
fmiaBal earaer, I nev«r tAe^ vtriih anything, putportSng to be the prckiactloA 
«f an enginoai^ wMcJi J« okariy evtaoflv a lieteirminatkmi fasautt nefsin^ lb 

pake out and jiolstar ^^JBL (^a fat tliMj^l»jM*>y^«^» *°^ ^ nttavly 

ing pf serious notice.*' . . , . ; ^ 1,. • .., ,^. r 

, t^u Svmjpapn'a main chsprgD ii tlnil* ^ fna^aN^tiich tke oaaakinradd M 
capable of hearing, ^H be iacapa^^iof gfftimg^m.nA wakl\ (fit. ^ fMH) 
fix. KUMy s^«(p.:60i) t|ilec<i,afe,««tlurfaentmncM4if firoan iMio MM 
feet in.w^d^ ef|i;h fuu^wiUL^^deptbaf jiMbMe«^taafingf^ 
JMow the pilota and' Mfnai^s^ other peftoni 4n tlie netghfaoiboqi and tvan 
members of parj^in^t^ Messrs, Cbei^ an4 AfidLenn^leaiifiadthal^B plant 
^ ckamdi^h^ W|»eiie<A4«<s wjlb S^tnf l^iaalialkn'db^pwtfplitiBii 
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^ The other witnesses broaght forward by Mr. Simpson, althongb ihtf 
%fi not pretend to science, like Mr. Casey, are disqanUfied, by iheir utter ig- 
nonmce of the subject, from ofieriog any opinioa to whidi 1 can paj ns- 
pect They consist of pilots, wharfingers, farmers, a stage-cottcti proyrig - 
tor, a store-keeper, a doctor, a timber merchant, residing at Bytova ana Urn 
agent of an insurance company ; the latter being Mr. Simpeon's step-son ; 
and the whole of them, not excepting the merclumt, al Bytown^ are-de^^ 
iMerested persons.'* 

We foHy agree that Mr. C.'s scientific pretensions do not eooUe hirni^ 

torn 3| into 12 feet of watery thoogli wo stiU emritkr piloISi wlmifiB§«B 

9mi even members of p^irliaiMlt eapaklsof somdaig iNttsr 4 to 8 fbet deepu 

Yetsftsr.all this, Mr. KtUaly says ihersafe <<two ehaatnb wfth not Urn 

iliaii 8} feet water,^' while BIc C%esley says (p. 12) ^ I found in not I 

dian 40 places a depth not exceeding 3^ feet** This is oos of those 

ments — we use exceedingly mild termi whieh admit •f hut 



Mr. Killaty's only crgamettl is^ that thosedaring to 4ifi^ from Urn rut^ 
liate some direct or indirect interest in the question at issue, and, haTintff 
tho^^'n or asserted this, he considers their endence proved im worthy of ere* 
dence. The eilent to which he belieiMia thiseoBobUngjiiiDciple is kMBid* 
less and openly avowed; it would be sMrely rkiicuioos and contenpAle 
lnK for dM irast power vested in hid hands which he has exercised in coo* 
«tttictiDg works of the most absurd dimensions. The difference in his de- 
fence and that of Mr. Brunei or of BIr. Samuda is djstressii^ and poi 
fiilly illustrates onr remarks in a late amnber on the imfoitance «f 
Isr to the engineer who aims at aaytUng higher than his salary. Haw 
liiflr^ent wouU hare been the slate of the public works and of the finances 
of the Province, had the services of a professional man been obtained witk 
the skill and charecter of an engineer and a gentleaian 1 fives a ijitf 
visit from Mr. Brunei, Mr. Reoniei Mr. TignoUeSy Mr. StoplMnsai ot sirf 
Mher experisaoed British engmesr might have saved Can»la from spend- 
Ifeg immense sums on works which are not merely worse tlian useless thcflk^ 
Selves, hot which act so powerfully in preventing the undertaking of woiki 
really needed by the country, and which would again by iheir snccssj ksi 
U^ iho xapid extension of similar fommnw i cat ioas whevsvor the wttits rftha 
nmainnnity wsss saeh as to jnsijfythe aeeessaiy outlay. A case in point 
has just ocearred. Suppose that, instead of building a canal to rival die 
AL bswieace s ee the fiible of the fh>g and the ox--a railway had beca 
(txtio^ to the liass about 60 »Ues at htM the cost of It nOes of ship cansi 
aio^g a aatigays mm. Then Ao Provhaee would hate ssved fSOO^OOQ 
4bMt, a coasidnaUe aaaaal aaai ia repairs,' would have pos s essed a work 
at Mat sappoiting itself ikm tiis beginnfaig send which would soon have 
faii,4 jpsf.oeat oa itsanudl eoia^ Ttien we Atuvid not have seen the laie 
J slj nrt wt ■ a ihn a^ eo a s sais a at Bastoa lake place wfttoal aa gtttiisa U a 
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[%e ol^i <A€)i would hMte been to cftrry the Imtas jor north at 
iMtf tjaey propose striking the 8o«Uv««lt Mfnec of Temionl. 80 tlMi hg 
itterly neglecting the cheap imilway ^r Iha^xtiainigffiiit ship canal, the iri^ 
aediate benefits of the former are all lost to the present generation and 'k$ 
ctaal completion either delayed to a distant period, or it may be, altogeth- 
r prevented. Such is the inevitable lestiU of placing the public works- 
tie most important of all interests in a aaw eosntry*-^ the hands of polit* 
:al adventurers as ignorant of, as they kn indifferent to, the interests of 
de confiding people on whom they batten. 

We also ind that some months after the work hmi been comnMaoed IM 
oatd was ignorant of << the nature of the bottom" of the shoala. to be ezcar 
ated, (p. 23) and, to cap the climax, that the board had nep$r mei ! (p. 12). 
There was therefore nothing to ii^erjEere with the little arrangements of 
dessrs. Killaly and Wak^eld whether of an engineering or financial w^ 
lire. We are informed that the klter is generally ccmsidered to be the aij^ 
kor of the paper from wbich we have made extracts, and it is every fvmy 
Nurthy of '^ his long professional career." Of the ^ career" in which tim 
9Tmer has displayed kU '^great scientific scquirements," (p» 40) ws- shall 
tie of these days be able to speak with equal confidence. 
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For Ik* Am«rkui Bailroad Jolffiwl mnA Maehanica' X^fuiac. 

. REAOmO RAILl^OAD FOE 1845. 

The advantages under which this railway will operate ia ISU^fssd whieh 
t ba« not in 1844, although it will bare delivered in this last year ttO,OM 
ons besides the travel and merchandize, may be enumerated as ibUows; 

f St Full connection with all the mining points in the SchuylkUl regioiL 

M Motive power improved by Baldwin's jointed locomotive to irtbU iis 
3rmer power, with lest wear and tear to machine and rpad ' • 

3d. A full com|>IeAient of cars adequate to the delivery of one miUioA of 
MIS per annum. 

4tb^ Ample wharf accommodi^ion j|br ireptrng two miUiesi$ of loM pm 

anutn, if required. .. 

5th. The toll on coal in place of $1 to 1^ psf ton, will he nk^ lm 
U^to 1,50 per ton. 

6tlt A double track of solid railway the whole Ukiffih of tha lin6^ imh 
iMttng to all these advant^es despatoh ai|d veguhiri^ ;.aod m Ihak Smk 
nd collective eonsequmce, producing aa ecofioaj wnrarbefiire isnliisd sm 
ny other railway in the world, moFing suck a JoaiK. 

It is now certain that 8 to 900,000 tons of coal wilt deooend Ike SehtqrlkiH 
^^enue in 1844^ and with only a moderata incrfaaai it may he-etpsdad lisl 
,000,000 of tons will descend it in 184& Of this qpmtity tfis railfrigr: 
rill have the carriage of at least 7 to 80Q/)00 tons, to which it will haifilK 
r eompetent the result for that yea^t on Ihp fOnDiTe pr§miM mi mm$m 
H ^itat the proprietors of this road wi^l 9m ^ <Jiswhig» «l liiwlirtami 



4 



I 



.'mi-mm§ mioflia^ EMwkf^^ mptm^i mocifB powor, wmiU iMi to 
miaum^ as followi. It it a ease, which will be foond an excefdm to Ae 

(iMaat role of atofpiDgf to cMBl tlie eott 

OM, 8N),0M Ion (liqad to 9160 tdoi ftt day ftr 109 dijs) «l aa atwt^ «r 

^l,40perton. t^tUMIO 

Wa«cf and moTchaii&«, $15,000 arera^ per month, ... MOjlW 

Fi^ayrtiia 
Tranffporting coal at 25 cts. per ion, ... $00,000 

dastfavaiaiidnMMlailuK;Maittr|pef etat. • • • 45,000 

iiamtenance of iray .atfTOO per aula of doM% Uui^ * 70,000 

General chargea, • ' - - • - • 65,000 — 390,000 

S»^000 
l|lleiM«iia9|IOO,00»4flMift6ferMt S9Q^ 

do. ,1.000,000 4o. 5 percent. - • - 60,000 - ¥$/m 

Capital, 2,000,000 (eqoal to d4 per cent, for continganciea and dividend,) fltt^ 

■ In explanation of what is meant by iBaidwm'a improved motire pover, 
ivkbjoined is an etchnate of its cost per ton, compared with that of die oM 
ihb&b of irans|Wmati<m at collected for thii road, 

i* itttat at •xpeilte. ' Odimaea B wliMl IS tob •nfinc iomte4 f w)m«1 M 14 %m tafiaft 
Eriirine drivers pay, ^daya, $2 per day, |M, aame ^ 

Miinaa% V 't^ » •« !;& H-" 8^ do. S ». 

Condnctora da 9 '* 1^ *" $,60 dow 

Brakeman'a do. 6 95 " 5,70 do. 8 

Fuel, wood and eoal mixed 18, do. 

Oilferenjnnea, ^JK!^ 9&ei§, 1,72 do. 21-2 

Repaira engine dt tender. lA m§. ft trip 6 eta. 10^80 do. 5 eta. % 

Rmairscaia, iBo ta., w*d c*n 9 eta. 16,66 500 tons, iroB can 5 c4a Ski ^ 

<tfdiBrpwiiilhr'ca% 4lik IMata. 2,31 Ak 19 1-2 da. 7,i{ 

fimlyiag water, » 60 « 2 

mnewals of sandriea, l,7i ^ 

PnN4avtfaaiiat.e^Hwal 

_1d% 42 (Mt grade, . . 2,|i0 !;<( 

Cbatt>ra' trip of 2 dayfc 

v'ior^ldOttBea, "ISF" "JBT 

• Qfomloadof train, 340 795 

Nomber of cara hauled, 56 of ll>3tonaeaclL 100 of 5 looa each. 

mi^mi^^fwi, , 185 500 

Makbg a coat per ton oi; 37*30 eta. 18^ eta. 

19^1M iuipi» t wl j<^hited Baldwin Mgihe of 10| tons is guaranteed hjr the 
builders to haul 600 tons at a trip as its regular load and to that it wiu ut^ 
flftiM^^te i]^p6iiited. • TMse eli^esr could thus bo made to deliver «m 
mMion of tons running thru hundred and sixty thousand miles, while wito 
•nea, A tredd requiro ten hundred tkausafut miles, that i^ i^ the 
caao IkMly tkt'ttn k carriM to the mile run, while in the odier, ft ^ 
■aatty lity^'tottR ' Tll« *bo^ coihparatire table of items shows tbst, at 
this new system of tra te ptf i lstJon', that 96 cenli f er ton fir nuftivi ff^ 
imiSwt^g99u fii a Ml charge Ibt Ae road. 

u U b aetloiig atnoe that Hdi<Ale was the sure portion of him who ftverf- 
ail that tha freight ^ coat- on thitf road would not cost over 55 cts. p^r tcm 
#hlWiiow,iiaiiltalb good part to Messrs. Baldmn and Whitney, ft ^ 
baaii'Saihiia d d«wii/lo firom W to 95 cts. per toa It \n gratifytog (o ^^ 
miiriktt^fdMta m¥li l Mui l te phiperiy appreciated, and that they ao^ ^^ 



Aai/reoJ CmmWIm.— jfiurteM Jftn/r«ai Jrta. i^n 

tfceir lUtdds full in the rbaatilbeliin of Urns aAnfniltle machine^ tiom simA 
up to 90 teiM, for ntany of the raDrMda in tia XJHui States. Their work- 
shop now girei cniplo^etil to 9B0 hisds. 

The 4]haTBtt?T, npacitjr and gvneral appoMtmeRl* or this nitwajr are 
tlMTerorfl such, thai if it ultimBtely costs m tnillloBS of doUnrs it niU be a 
cheap machine at that rate ; and if from the untoward circumstances of tlHI 
tJMM through which ithas been oontpieted, this cM has been largely but 
unavoidably swelled, the expense of working ft, ImIs been more than pnh 
potiionaMy cheapened, as compared with ifae original^ estimates. 

PhUa4»lfAia, Stf*. 1844. ■ P. ' 



CONVEMTIOK- 

A convention of citizens from Vermont, New Hangpshire and Maasacha' 
setts was held in Boston, at the Tremoat Temple^ on Friday the 80th of 
September, for the purpose of calling the attention of tha citizens of BsilOM 
to the continuation of the fiUMurg/t railrgod to Connecticut river, and 
thence to Burlington, Vt. There wer)e nupy delegates present, iqiteseat- 
ing the whole line to Burljiigton ; and for a par^of i 
were represoited. Abbot Lawrtnecj £sq-, of Boston 
and on taking the chair, hp made an oddrgis very a 
sion, which occupied but a short time in its delivery' 
precious — and wss to the point He spoke of the adi 
had derived from railroads, nod of the importance li 
the system where it can be done, arid especially ipto 
lington, that there may be a ilirei^l, ea&y and rapid c( 
capital of Canada. He said that on reading the repc 
into his hands, he came to the conclusion that it wai 
of Boston to subscribe 910,000, that he owed it to the 
therefore he decided to take that amount of slock ; bM 
of the Iton. Charles Hudaoo, in relation to the'advanti 
tleman in whom be had the utmost confidence, he had 
to, subscribe $20,000 mart as an inveitment, and hi 
When a little sectional feeling seemed to show itsel 
lirged the gentlemen to avoid anything which might 
iect of the meeting, as he thought the ptesent was Mi 
wis worfei so important lo Bestow. A committee o 
•l^inted w take the raatler in hand add obiaa mbmniMimt to the itariti 
which will undoubtedly be don^ (tot withstanding tHMe mm been over |^ 
250,000 of railroad stock already subscribed in Boston since January, 18U, 
Had New York but a few men like Abrot Lawrekce to Ifod, WD should 
toon have a railroad to Albany and" another lo take Mrie. 

AMEaiOAN aAOAOAS IX«i. 

We recuitly visited the Mount Savage iron works near Cumberland iq Mai 
ryland, mainly for the purpose ofascertainiog what pr^naa they had mad^ 
in the manufacture of railroad iron. We found the work fairly; o 
ei^ a large quantity made aqd they wara then about to-w 



ftdonbk tet of Wdf -Ait • t« n^, 4a|f «id ojight The raSs dM«« 
hngul, wUch are of the '^ bridce" foim, 48 Ibt, per yaid, oc a put oC tkai% 
were (o be laid ea their own road, to toaoeoi vitii ihe Bakimore mmI Ohit 
|€od at Cumli^IaiMl, aboul ten mleti whieh wUl that open the way to 
l^ebitomeDoua coal to loarket at a cheaper rate than it has hitbeito 
iibidedat 

The worke of thic oMopaiiy aow in ofemtioa and Nearly ready for 
tl^ar, 10 one ui^used to such opeiationa oa a large scale, quite 
yet we were ialbrmed that only ja mail part of the cdolomplated woika 
buitf- ^^o large smelting furnaces are completed, oae was thes, aaithe 
other would be in a few days, in blast A large rolling mill with eight or 
nine puddling furnaces in fbll operation and with which they were makbg 
railroad and other iron at a rapid rate. There was also nearly completed 
i, large building for tiail works and another for a cupola furnace. Dwd- 
fings for about 600 laborers, and a large storehouse completed and mTase, 
bonstitute the present estab^hment, forming quite a village in the miifat 
of the tbrest and surrounding hills which rise sererat himdred feet abofe 
Bie lofty chimneys in every direction. 

' The position for the works is admirably chosen, at the base of tlie hiO, 
lArhefe it is so steep that a short bridge serves to connect the mouth of the 
(urtiace with the building in which the ore b prepared ; and still the 
from the ore bed is so great that they arelrought down to the furnace 
fy ^)y gravity. 

The quality of the coal of this region is admitted to be at least equal, and 
by many deemed superior, to any other bituminous coal used in this com* 
try ; and the iron ore found in its immediate vicinity is considered. by good 
judges of superior quality — and the supply of both is believed to be inex- 
haustible — therefore we are induced to believe that at no distant day, the 
^ Mount Savage Iron Works,*^ will become celebrated, as well /or the qual- 
ify, a^ * the quantity of it iron — and especially for it railroad iron — 
4nd t^at, with other establishments, especially in Pennsylvania, which are 
how preparing to engage in the manufacture of railroad iron, we shall be 
tUe in the course of a year or two at ^rthest to make all the iron — and k 
will not be a small quantity — which, we shall require in this country. 
. We shall refer again to Ibe^e weeks in our next qnmb^ and to the anb- 
jecl of tke mamifiictereref tislroadl irim ill this coantry — a subject in rel»» 
tido' to whith tnoefc wiM prohably be oidd Ud written within the next twelve 
montbs. "^ 
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MO&THESN KAJLROADa ., 

The highly respeetable meeting which took place at^ Boston tw th|| 
SOth alt., of which we gave a sketch in our iast,.o^e|s strong, evidence oCi 
the estimation in which railways are held by an int^l^^g^t juumxtfinitj Ki 
well acquainted with their working as any other- — more sa^an any^^ef i 
m this country we may safely assert. The most stfjking i^Linrst.D^^ thf i 
calm, busings-like view taken of the project,.tne carf; ^ith wbu^ t^.tcq^j 
had been ascertained, the thorough examination of , the 9p\iTC^.pfin^mifi 
and lastly the additional tra^c which mi^ht reaspo^^ly beexp^f^,ir<ii% 
the — soonet or later — ^inevitable extension of the rp^.to £lurlij(igt9i| omtalft'^ 
Champlain. There was no fiilse excitement^ nq,j>i;Qmi8e3 pf 1^ per. f^epifc 
divideln'ds ; tmt the object was jto s&te everything ^j^^<^ with, the prppffy^ 
led 'iihderta^ng sq' clearly an4 fully, ^ to enable. pvfry, one Wjudg(i,wi4^ 
confldehce' whether it oflered su&ci^t indu^eo^.^ to wiuaffUit^a ffrmanmA 
ioveiknient Indeed it ii with this vieiw only that railfvays are c(BSUructe#t 
ia*Massachu$ett9, and the success which ha^,,thnB &r attei^ed ihem< i»'^ 
cciatse the most powerful ^possible arg^mei^ |pir^{3irji|iU:&nh«irjeiM«^ 

The income of^ the . roa^ .as wetl^^ the jmnpi^ratiTy.ma^tof diflfareMi 
Ihes |h this ireqp^ct were fery i^bly, 4i8f ^>IK94 i^ <^'W l^tlerH.of ibci^ Hbp^ 
Mr. lludson, whic|ij thoa|||i not jVe^ (rp^ i^r^]:;^ ^^re, oalhe lAol^ at llMili 
equal *to any, othe^ jpepers w^dij^^e ^yer8^en,.|)^ fine thiir elflei ttllv 
e£J)os&ion of the ad vantages of, a ^i^^plft^^^ jThtyittfftoU 

ted muqh. attention in Boston ^ have ba4,IPNWt i^jlptpftewilh tiioa»dei|f( 
reus of mv^ting tVir means in jrailwi^ ^^r pS^ wtfl tbefMdi'MoM 
be limited to the e^^ension of Uie Fitohbarg^ifaUwaytbut VstiU he gehentiyi 
fA in their influence on thej^railway jiy^m of j|^ oammefnealthi «**•! 
oily successfd rjrstem p^ AublJo w^^,^ 

ntity safiily ascribe to thmVb(nn^,<^;v39iJl i^^ivhMi pyftorMwH 

^Mton'flf^ri^^ti^ 



3S2 Northern Railroads. 

correspondents defined it when discussing the merits ct another syMem of 
public works on the same principles. 

There is great reason to believe that the stock of a railway through Mm- 
•achnsetts to the Conne^icnt river, will be very shortly tciken up. At thi 
above n^^etjpgAield in Bpstoo, delegates attetuied frekiA all-pflffta o(^ eaor 
try which any of the proposed lines were likely to pass through. Ahhoogh 
a strong spirit of rivalry showed itself among them, we are glad to latm 
that the best s^it, ppwiils among those to whom |ve ^amt look hi the 
means. Th^ 'great olject of the road appears to be to strike lake Cham- 
plain at Burlmgton by the best route. On this, point .there is of onm 
great diversi^ of opinion, but it appears to us thai the greatest inftawe 
will &vor a route avoiding New Hampshire, not only on account of tlis 
•^^xxUbx ili^itutions" of tlnit -benighril country, but also with the object 
of strikmg^e'€onnectieivt river as low as possible so as to secure the tnde 
of that valley to the greatest possible extent and then to take a noith-wetf 
course to Burlington. We alluded in our September number to-the ninar 
tCges of ihJs route over that direct to Montreal by lake Memphremagogari 
tw "Eastern Townships," and we find our views more than borne oat bj 
dte vief#!* given by the nurfierous able speakers at this meeting. Tbedi- 
r^t'Hne to Mointreal was scarcely alluded to, and as they propose crosasg 
the Connecticut near the south line of the State, it leav^ the advocates of 
t&at'lifie' tender the necessity of building a road up the valley of that n«r 
tie Whold Idb^h of tlie 6t&te of Vermont So far thereipre as Boston is 
cfcicemed the line to Btiflington will receive an undivided sapport and we 
dinSKle^ its constructloii pretty certain. 

-'The' main sources of income relied on are the travel and trado<tfthiB 
CtMltltry On the Hiie of TOiad. In addition to this however they will mean 
lAimatcSy h lairge portion of the trade of lake Champlain and of Lo^^ 
Otfnttdii' novi^ coming fo New York. Hiey look forward also to a new 
flute' to^^thd West via Ogdensburg, and to the allowance of a drawback,fls 
Atign goods exported to Cahad^L But the trade and travel of the coootir 
iMtf'wttltij^ bft^iliidme ftr the capital invesi^^ 

It is fortunate that the powerful aid of Boston is now enlisted in fiiTor-of 
llliywih^al^^tt*^bsfck oh exports to Canada and within a year or two the 
r0|riiite^drBiM6ii Will be wrung from congres?. Then Qxe trade of Up- 
^.<B^Dadii/^ mM Valuable poffion, will, centre mainly in NewTod^ 
iriAleidv^trailaiaid tiattel of Ad Lower Province will iiaturaUy ceatri^ui 
Bomtt ifMk the:'i«ifihvay tb'^^iifHibgton shall be completed. We again ex- 
piB8i>ovr«torpriie-«t^(Iie jncBB^freiide with \<rhich the completion of the line 
W WVMmU tf i»«girded lii Bostofi ^ well as ^ New Tort We aaj in 
^(tttaB^r iHirbtild iMeiiallyaid their^W^i^ railway, though it would lui 
klftiMettbloMi]^ «wHh ^ Ihief fhitoa Burlingtiiiii either in cost or tima Bj 
Ikb ktier iriatorMonktid^iflffl ii btotight within' ti hours of Boston^ while 

ilsMdAspp^ir)i^(NyMb^ fb>Mu^'ihe'fime Wtween New To^k aiid^Io^ 

"« l«mniL • Tie^ ridMy*lSftoi ISyracu^ *(o Oswego will 



Public fTtrhif tr^'ntw^'-UlMtfU. SSl^"^ 

l>r!n«ahe'(4nlit«'»h0t« «f'CMUirn) tvllhin friyniJ3O't».30'tLaaTtf>ti^n^*' Voi^ ''* 

and Will cbrnplsk'tlie main linM of " tif^.thpr'i^.'RaiWiSdsV^' '■^•■_' '^^ ^^^^'^"^ 
The Bjuiiieuifni Uibp qp,Fn^iiAic.(H6ned if tbQ'.fitMe^ of MaMndWMW. f 
and VerttMDt, batfixtPiidsttt'Niew'Hainpritire^ 0>iMda.and'ewH<<a>M&iBi^' ' 
ThePortlahd Att+«ifser cdiitahisa'iell WTitteBletieV H^Ac^''" P,' wHlcB)"' 
giviea a. gpneral sWeich of the public .■wotks pf'Canaila aiid 'flri'ivs all^nUoij '* 
to the. iidTaitiageS'of a. ia^l)y4y:fi'p[n. Moi)tr.^ ^^i ^^qrijA^, the entiie dif^,,) 
tAiKP Wug 34Q mitts, .pi^^Mly S^^itlpB rur|twf:il^aBofrona £attoaiio Bmp' ■ 
linfttboi' 'Mie wrileralao'Mlys.ahBit ".BMtonniaf ^snatbedf'bf 'At (My 1 
of Pftrthhd'os easily^a by'Ooncori, and 'by^'ittiiw' le^of'rm& ib'-he, * 
- buiji."" Hft has iflndc sortie niifliihes in iti'ediiijfttii'ons of the'lVeUand'o^"^ 
naJi bul, pn, the wTiole, maliies c«it|a£O05i,9^,fflr„^0fUaj)d werpthe.qiiafr.;] 
UoqMmpJy, which is the Wst ravwifrom Montr«al>Ut«ai.ArflBillM.pon'DitB^1 
throiig^ui ihe j^T, irniipfctiW'.af '-WayibuunpsSiOf <exiiRbi{('ni3wayi, <^'f 
tKtA^'ahti linps of sh'smei^, (rf A* iriliferWt and 'conypititftin of .Boston, ertl ''* 
We have already su ted thai, in 'ou[, opinion, Ihe'cap^talistB pf Bosion'WiJI.J 
giye a decided preference to.x^ufeB, iqi^eir o,nm St^et.^^Rcqa lival '»nW i 
to,tbe noctk mint Dot only nol.dvpenil.oir.lhM.aitiyfor'Clipi^, bait :n)uM^a6^t 
tusUy be ableto eater tmo oHMfMUtidn'withks'ii'ditiSfoaa^powiirfbltbttiM*"* 
nies'for the traffic of the noitti. It ts-tTs*Iess td 'l6ok4b'M6ntife41 ii'tlMp'' 
time., Ship'canals are the ordei; of the diiy il^ere aDdrailw^yB er?^Qni(^-'ij) 
erot^bepeaih their, notj^ef, .Boa(/^.^pJ4? 'i^W?n<=fi''i^ji'?»*'"'^<*P4-l»^ 
UBqwstjonaUy select thalimiMi w&icbo4triiLhe grfeatoK innKdisIa tetikTiil « 
mnd tb^ groaiwe ultimate ^nefk to that ciHTiin4awe«:kh gf «it)2etn, fhr bUN * 
paning in enterpriie and tn^r'gy all the other States of iHfe Unjod Uid, In * 
propoitiqn to wealth and'popul.i|^on,riyallin^^Englapd, itse(£_ ', ,' ,' , \ -.'i ,Ji 

. ~ . .. . . F-^~- ■ . I „ ' It. .Ml M 

,| . , , . , RUBRIC WQ^RS AT iSDJi,lUfi 'l^B&eeOtm,,, , ■'■ „ ,kI« 

probably there- KT« no 'plarn in the kingdottiJfHX-eveti'etMftlfrt^ Ae hw' ,) 
tropolis, ffherA'alhi^et' amottnt of mtMej M 'm prMeM tff' expiM\tafi"Ut''* 
thevcMtructioanf public worbBihsD ihitre !■»■« this momrtft iirt Li+etpob^'' 
and Bifkenbfead. ''AlmoM in every (ti)<e«(iWw)1t(>ttl' banks «f ihi- M«rsev .' 
hu^o prajXtMUieni Aeel 4fae ejr6; bad,' wkWttl*MWHnf -4Mo'd«tErih,'wNfc:ll''.* 
would necessarily occupy much apace, soitMt-idMl*^f'tMii>~Mlnit tntty'M'' ' 
gatbered from an outline of th 
Items the rttimiApi indude th6 < 
following wwksrwwio progress 
new gfkil {mpoTBtion,) cost £10 
committed) £000{900: n«v^ Noi 
tion with Leeds cu^ar"{docl('«i 
We, and'florresprtndlntf'worltsf 
trial Stbools at Kirkdale (select 
company,) £140^000; Shaw sii 
makmg a grOu total of EH^JtKJC 

maayothsrlMrtti^ hbnM^'pro^ ' . 

sects cf aMokt iimintdiste (Utmm 
tie reckoned'Piitooe'i parif, wnr 
Bt die toiMi'VKd'oftliBiinn'f tlili 



■grthera hoinital (tonardB which Mr. W. Brown recently contribnled 
£1000;) 8t Martin'i tchooU, the C&thDlic magidalai SBylam at Much 
WMhonj Wld St Maiya Ceaholk church, in Edmood Mraet BesUet oUkt 
trojki in onUenplltioD, wo may mention th« D^y Couiti, oa the aiie oi 
blipgton nrnkot (now diacontioued the intraded additioonl r»ilw«f tna- 
•ef to iha north end of the town, hy tne liverpool and Mancbeater lailwsy 
company ; an additional merchandize Btation for the Grand Junction r«ilw^ 
company; the enlargement of (he I^e street terminna ; and some improve- 
neniaoa the Bridg«water propeTty. Theae Tarknia worlo ahogetber will 
lOtW raillicHL So that, in the whole, he- 



ed before the various present deaths for the promotion qf charity, the c 
venience of commerce, and the improvemcmof the town, are completed. 
Baf^ i£ much ia going on in Liverpool in this way. more, in proportion to 
BofolfUiM and maana, ia doing on the Cfanhire atae of the water, at Bii^ 
Ke%h«ad. Her9 indaed a town is rapidly liavig, which will not he szedlad 
fe ttiefi4 q; ornamental elementa by any place in theIdnf[hom; and the 
prigrcas of which, in buildings, as well as inhabitants, durmg the laM font 
erVve years, has been imprecedented. The magnitude of the public ivoiks 
ia^trogrMsat BrHfenhead may he inferred frobi the fcllowing ahetnct 
whoohw takca'fraaiitheeatiQiatea: Newmarket (comBiis8ioMiB,)C!K>j060; 
4o4(i.haU {cMunisnooen,) £U^000,- pack (comnisaiaaen,) £26,000 ; doefci 
h^Wjillasea pool (eommiaaioners, aa tniatees,) £400,000; dock warehonaeB 
en ine margin of WalUaea pooljprifate company,) £600,000 ; luDoel from 
Honk'B'ferry to Orange lane (Chester and Birkenhead railway,) £20,000; 
nnrin^ a grosa total of £1,076,000 ; wd, farther, a proposal has been mads 
wUdi la now under the consideiUiOB of Ae ftunee committee of the I^v^ 
■rpwl eorpQntkHi, lo boy the freehold of all theif Wallaaea estate^ and pay 
fcr^^t in, ready moneyl Beaidea the works named as being in progress, a 
cemetery and infirmary are contemplated, lo which may be add^ a design 
fcr the erection of one or more churches. On the two former we believe it 
it intended to expend about £16,000. In these items me have said nothing 
■bout the anms bejor expended in sewerage and laying maine for water onS 
Kaij,,th^ ai« rwr larga, and in.thJa preanit yeai they wiU exceed any oC 
u^jiafl, Afler mese atatemenia, it will be admitted, we think, that utsn 
sr^yery fe.7, i£ any, placet where the nn^Tctiion in works of a public ■■• 
Inn it gijeata than in UverpMl and BirkeohraA; and that, if there ia my 
■hglry betweea tbfiff, it should oidy be at to which, riiall itMrneoamgnaiato 

E^traar^atMn. SUamkM-ExptditioH.-'F'm week! age Ufissra. Ditch- 
amboat builders at hlackwall, received an ordor 
[ the Waterman's steam packet company, w&h- 
m eng^geownt. to conplele her nodr for the coo- 
Eiv«.,weeks. The, ^lant and dnwmga were al 
owOr fiwnden,' ahipwTighlB, joinets, carpenters 



if given, and AeJcael^preparad, the new st 
No. 12, waa lanndadrand conv^rcd to Del 
nhiawy £lt«d mim, Hesua Pena and Si 
aaw«pac4'«<'tiiBa^ made and fiaiibed two 
lone power cach« with boilers and -machinery, 
q Vclodt oa Uei^y ptmaag^ ud .twotly^nif 



t„ c^^i., E.»»,.-», i..»^»,, «;;' . »* 

liouTS before the expiration of the five weeks, the steam was up for the first 
time, and away started the vessel down the river, at a great speed. 8be ii 
capable df earrying three hundred and fifty passengers and is a very hand* 
some vessel of her class. Watttman No. 12 commences nmning between 
Woolwichf Greenwich and the Adelphia pier to*morrow. The fore to 
Greenwich has been reduced to 4i., in consequence of the low &res charg* 
ed by the Gravesehd t^&BLm&n.^Ra%Lv>ay Mag. 

SiortmgUm RailroacL'^The total receipts for the year ending Aug. 31, 

1842, were - ... . . $05,4% 47 

For the year endibg Aug. 31 , 1843, • • • • 1 13,889. 31 

For the year ending Aug. 31, 1844, - - 164,7!^ 03 

This shows a very satismctory increase i4 the business of the road, not- 
withstanding the competition of rival routes. 

— »«^— — — ^^— — ^^»— ^— ^.— ^^^.^««^ 

OENiaUl* DBMONSTEATION OF THB PRiSMCMDAL FORMULA^ XJBE9 IN VXPAVJ^ 
TION, EMBANKMENT, AND MASONRY CALCULATIONS: BT SLWOOD MOW%' 
CIVIL ENGINEER. 

In the number of this Journal, for January, 1840^ the writtr endeavoraA. 
to develope a mode of measuring excavation and embankment solids, which 
upon the general Hypothesis that the surface of all ground is composed of 
planes^ longitudinally and iransverselpj and free jron twisted surfaces^ 
nay bo regarded practically as aecurate. * . 

Tbis method was made to depend essentially upon two points. | 

1^- That the formula, expr^ing the capacity of a prismoid, is tbeyiMt- \ 
dai^tal rule, fbr the mensuration of all right lined soIkIs, whose termi- i 
nati^ lie in parallel planes, and is equally applicable to pAcL * 

2Ad; That- any solid, whatever, b ou nd ed by planes^ and parallel eodSjp 
may be regarded as composed of some combination of prisms, prismoidi^i 
pyrfimids and wedges, or their frustra, having a common (utitude^ and hence 
capable of computation by the general rule alluded to. 

From these premises^ the inierenee wias drawn, that any such solid, (tkf 
middle section of which, parallel to the ends, could be ascertained) was sof^ 
ceptible of accurate determination : and consequently as the nud-^ection of 
any given portion of excavation or embanlonent, ca& be correctly iedoeed 
from the Aata^ usually taken fai the field, that therefore the capacity of these 
solid portions mi^ht be thus oakakted. And we may here observe, that 
the same method is evidently applicable to masonry calculations, with evea 
greater facility, as stnu^res of masonry are otnaUy imposed of symm^ . / 
lical solids. 

The remarkable property of the prisifioid, above alluded to, was eatalh 
lishfid in connection with prisms, pyramids, wed^ and frustra aS pyit-* 
midU, by a sinple inverse algebraic process, displaying the relation betweea ^ 
the common rules, laid down by the writers on mensuration, and Uie prii* 
moiffdl Ibhnula. But this formula, admits of a direct demonstration b^ the 
aid '6i!'the integral calculus, and of a more connected proof that il^ is tlM 
fui&iinenial rule for the solidity of all right lined solids teitninating in 
pardM jrianes: 

As the {Miper on mensuration, before alluded to, relies upon the^establisli- 
ment'yf this property, it has occurred to the writer that it might be agreea- ^ 
ble Wiethe of the readers of this work, to have a direct developement of 
the prin^>l9ir which thai tmtof^ redncae to practice ; and with thie viifi^ I 
propose^ first, to establish the troth of the prismoidal formula, and then to 
trae^ti^rAe^epaaieaee tipiB it| of die ordinary rule for the mmraratioti 
of othe^ soUds. ' .^ 
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General Demonstraiion of the Prismoidal FormtdA, 




Top 






Pig. 2. Base = b. Fig. 3. Mid. 8ecs=ins Fig. 4 Topc=L 






liPt fig. 1 represent a prismoid ; fig. 2, the bade j fig. 3, the mid^sectioD ; 
and fig. 4, the top. All the dimensions being designated, as marked apoa 
the several figures. 

Th€f area of the base will be, (see fig. 2,) axb^ab. 

The area of the mid-section will be, (see fig. 3,) 

(-i)x(-^)-C-^Ox(^') 

Whhice fbiir times the mid-section : = 4 a ft — 2 af — 2 ft c +/c. 
TJie area of the top will be, (see fig* .4,) (^ — /).X(« — c,) 

— ah — fl'/-— ft c -^-fc. 
AViy transverse section of this prismoid, parallel to its base, or top, wiU 

be a rectanclp. 

The lens:ths of the sides forming the rectangle of the top, are supposed 
to be )es8 than those of the bise, which correspond to them by the qnanti- 
tiesynnd c, respectively. And it is evident from inspection, that the sides 
of the rectangular sections, proceeding from the base towards the top, di- 
minish as the distance of the section from the base increases. 

I>t Tj be the distance of any section from the base, supposing it, ou coutM| 
to be parallel to the base or top, then the diminutions m the siiies of this 

xectiAgle, will be to the total 4iflunutioB8 in the .ratio of z to A, or as — 

"Therefore, generally, the area of any rectangular sectMii of a^prisonidi 
wi any distance, z from the base, will be 



^v — 






Formula for Cdcrdating Excavaiioi^ Enibankvitniy etc. ^Stf 

-(«-4)x('-/t)-c-^ix(^) : 

-,, ,. /abh^ — bchz^itfhx+fca^\ . " 

Whence expanding = i —-^ '-^ 1 = area decdon^ « 

Wherefore the element of solidity, or differential of the solid, 

( abK' — bchx — afh z +fc a? \ 
- j^ J dx. 

Wh e^A^^ ickxdx afhxdx .fcs^dz 

The integral of whkh will represfeat Ae capacity of any frostram of a 
prismoid,, whose length ^x. 

/ abVdx fbchxdai fafhxdx ffca^dx 
~*r- -J — j? — J A» ' +/~r^ ^ 

/t^A'a? bchx'' afha^ fcx^ 

In point of feet, thi» integration' produces a constdnt quantity, C, but as 
this = O, when we estimate the capacity of the solid, from the Dase, as we 
propose to do, we may neglect it. 

Reducing to a common denominator, we have, 

6abbl^x 2bchx^ 3a fh^ 2fcx* 
6# 6A« 6^ ' 6^ 

which is the general exprjession for -the solidity of hnj frustrum of a pris- 
moid, whose length measured from the base = x. Now to transform this 
expression, so as to apply to a whole ptismoid, we must suppose a: = A, iM 
let 5 = solidity: 

Then substituting A for x in the above expression we have, 

„i / _ eabh*~3be k»^Safh^+2feh^ 

— — — — — — 1 A .. ■ ■ .. . *% 

6A» , ^ 

/ , Qt^vidmg by »^ (i^ab— 3b c-^Saf+ifcyx^^^S: 
' Which expression* may be tranafbmed roto Ae following, 

We ^U call this equation A, and it is equivalent to . 

I (Area of top.)+(four times iprea mid. sec)+(ar«i of base)\ x ^ ^ = S. 

y. ' ' / o 

See the areas of these sectiwis as heretofore deduced. The above equation 
A, is in feet, the general formula. ' , 

1 ' ^ " 

(6+4fli + <)XgA-S at which we desired to arrive, and the truth of 

which is established by the foregou^ investigation. ^ 




m two transverse parallel planes, we distinguish but /M»r indep»deiitsi» 

cioa: ¥9X! .,.-'>(-.■.• "* 1 --^r--'T^>rrn 



cio^iv: . 



8S8 Ih rm t J a for (M e^ a fing ExcmwUum^ Emh^mhm^ ele* 



1. PriBinSi winch, on accoant of the analogy subsiating belwecD Aem,»> 
ehide cyUnders. 

2k Fynunida, which include cones, becauae cones, and pyramids of a 
common altitude, and equal bases, are equal 
t> a Wedges. 

4 Frustraof pyramids, which by analogy include fmstra of cones. 

To show tbat the general formula, is the fundawunUU rule £>r detemus- 
ittg the solidity of these several solids, and by a necessary consequence, fot 
the mensuration of anjr right lined solid whatever, made up of any combi- 
nation of the four species, having a cow^m^m altUmde. We will take sp^ 

1. Priswu, 

These are in fiiet, prismoida, of which the end sections are equal and sim- 
ilar : and as all sections of a prism, parallel to the base, must be also equal 
and similar, therefor^ the sides of those sections do not dimmish, and / and 
c, the diminutions of the prismoid, when it becomes a prism, vanish, or be* 
come=P. 

Substituting then in equation A, zero for/and e, we have, 

( [aft— (*X<^) — (aXo)+(oXo)j+ [4ai — (^ftXP)— (2«X»)+ 

(oxo)]x(aft))xg*«S, 

Which is equivalentto /(a ft) + (4 a d) -f (a ft)\ x|^ =^8- 

Whence, (6 a ft) + g4=: & 

Or, finally, aftxA = S« which is the usual rule for finding the solidity of 
p, prism, or cylinder. 

2l Pyramids 

A pyramid may be considered as a prismoid, whose sides dimminh by 
such a ratio, that if the solid were prolonged from the onall end, the sides 
of the rectangular sections, would vanish at the same moment, or concur 
upon a poi^ (the vseitex of the pynunid ;) eonskiering the prismoid at this 
instant, it is evident that the diminutions /and c, of the sides of the base, 
become equal to the sides Iheiinaelvea, and if the bMe of the pyramid be any 
rectangle a :|< ft, we must, therefote, in equation A, substitute a for c, and ft 
t^/i and^vvebave^ 

I («*— J «— ai +5«)+(4«ft--» a^aai +5 a)-f{« J)) X J*=a 

' ■ ■■'"• '" ' i' 

Or,(2ai)xjA=S. 

br,fiiijdly,aJX5*=8. 

wkj(^h is„m$bct, the ceaUnon rale kdd down in the books, for finding the 
caf^if^ sl(a i^rramidy or cooe. 

S. Widges. 
frWe ittfl i gi n e the sides of the successive sectioas of a leetangofaur pril' 
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moid, to diminish by tuch a ratio, that if the solid were prolonged from the 
amall end, they would not all vanish at once ; then it will ^ found thai 
when one pair of sides of the rectangular section disappears, the other pair 
yfil\ coined, iMid ihecome a right line, the solid in point of fiict, will nm to 
an e(^g^ and the prismaid will be transfonned into a wedge. Let the bassL 
, w baek of any wedge, be any rectan^fle a X ^ tnd suppose in the prismoid 
r fi^ 1, the side Oy to vanisb, then H will become a wedge, of which {h — /) 
Atfae.leqgth of the wedge ; a = breadth or thickness of the back ; b =stno 
length of the back. And as the side, a, is supposed to Tanish, it mil at tho 
iaaiaiit of disi^ppearing, become equal to o, its olminution. 

Substitute, therefore, in equation A, a for e, and we hare, 
I <•*—»*— «/+a/)+(4a6—ao*—a«/+*/)-f-(«J)j x g*-* 

Whence, (3 a £ — a/) X 2 A = S. 

Or, finally, ((*—/) +«i) X a X g A « S. 

But(l—/):^« length of edge;" a»« breadth ox thickness of baek ^ 
and 2 i = <* twice the length of the back.'* 

Consequently, this expression is in fine, the common rale laid doWDj hf 
writers on mensuration, for ascertaining the capacity of wedges. 

' r 

4L Fms^n of Pframido. 

-' We may regard Aese solids as prismoids, whose sides diminish by a reg<* 
idair ph>portion to their own lengths, such, that if the solid were prolonged 
ftooh the small end, all the sides of the rectangular section, wouM vanish at 
Mee, and' the solid become a pyramid. Therefore f and <;, the total dimina- 
''itidn* in the sides of th<^ fnistrum, or the quantities by which the sides of tha 
lop are less than those of the l»se, must have the same ratio as the sidaa 
themselves. 

Or, /: e : :h : a: 

"' * be 

,. Consequently, 6c as*/ and /s-^ 

A 

'J ^^ 

Now jn efoatioB A, sobstitiite 5 s for a/ and — for >; and we have, 

n- Or, (SuA— 8*e+*-^)xgA=S. 

Whkb IM|' be tTMwfonnd into 

6c*V 

6ut(Ai — ibc'\ — I is the area of the top, when the prismoid beeenet 

a / 

•.A.&tiitniaof d pyraiokL And {ab)mnttiL of base, while {ab — bc)ss 
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V (abx(ab~2bc+^—)y 



.tbe square root of the prodact, of the end areas. 

Wherefore, the ahove expression, is merely the ximuA nie fer the ctptci- 
; ty of frostra of pyramids, or cones, expressed b Algebrate hm^riage. 

Besides the applications we have above given, of (be pismoidai fomrah 
to the measure of solidity ; it may be employed br simply subgtitiAing liaes 
for surfaces, in the measurement of the superficies of triangles, parallelo- 
grams and Urapezoids. 

For a triangle may be tegarded as a rectangiilar p3nramid, of* wliich one 
side of the base equals zero. 

A parallelogram, as a rectangular prism, without thickness. 

A^d a trapezoid, as a wedge on a rectangular back, the side of which is 
perpendicular to the directiou of the edge, or in fact, the thickness of the 
back = 0. 



The prolific formula, of which we have been treating, has also, ««»> 
other applications in mensuration, such as to determine the solidity of an 
Hemisphere, a Sphere, a Spheroid, either oblate or prolate, a Paraboloid, 
an Hyperboloid, and by a slight transformation, to calculate the surfiaices of 

\ several bodies. But as all Uiese are foreign to the present purpose, the 
writer does not propose to engage in their uscussion. 

,. -0144^^0%^ m, Mof 35M, 184a 

Reduction of Tolls. — It will be seen by the advertisement of the 8ape^ 
intendent of transportation of the Baltimore and Ohio railroad coinpanT, 
that the charge for the transportation of flour from Harpvr's Ferry, Fretfe 
rick and all points east of those places, has been materially reduced. From 
Harper's Ferry the charge will hereafter be 25 ceots per barrel, and firom 
Frederick and the Monocacy, the rate is reduced to 20 cents. We are heai^ 
' tily glad that this measure has been adopted, and we have no doubt thai m 
due tune it will prove itself to be both wise and profitable. 

CAVADIAIX CANALS. 

The two following tables contain numerous details which will prove in- 
teresting to our readers. They are from an official report for which, among 
other documents we tendered our thanks to the Hon. Mr. Woodbridge, U. 
B.. senator from Michigan, in a late number of the J4mfnal. The estimates 
are in < currency' or four dollars to the pound. They amount to nearly 5 

pillions 6f dollars but do not include the sums expended befove the estate 
lishiUent of the board of works, about four millions of dolhirs, making the 
total estimated cosi nine millions for 88^ miles of canal, 69 locks and 537 
feet lockage. This is about 9100,000 per mile or more than the cost of 
the Reading railway complete for a down trade ot one million tons per an* 
num besides up freight and passengers in both directions 'ad libitum.' 
That is, the mere cost of these canals exceeds that of &e Resding raflway 
with a double track, buildings, engines, cars, wharves, etc., ete., for a trade 
about twice that of the Erie canal. We d6 not find a word of the revenue 
of the works in operation, the tolls charged and to be charged, or of the 

^'iffode in which these canals are to cheapen transportation. The difiTerence 
in d^mensipns are to lis v^ry curiouai there being iio less than £ve diflerent 
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widths at bottom and six at the sur&ce. Theifavorite dimensions for locks 
are 200x45x9, though the locks of the Welland canal are only ISOx^OjX 
8j or in the ratio of 10 to ^. Now the WeUand canal receives the New 
•York trade as well as the Canada trade f tha former exceeds the latter in 
amount ; aU freight in both directions must go by the Welland, while ilia 
liver ^akes all the down freight from the St. Lawrence canals and the Ri- 
deau cotnpetes for the up freight It appears therefore to us that the ratio 
'should be inverted, that is, that the St Lawrence canals should at )A05< equal 
the-Wdland canal in dimensions of looks^with a smaller channel to pass 
I Ttl&i^^niQariy anokpty hoQta going: up; -. | -s. -« s -. ^ . 

We believe the toll to be 20 cents per barrel of pork or 91,40 per tap, 
which would make the toll alone for 28 miW equal to 5 cents per ton per 
mile, a high price foe the total ^ost of transportation on a railway doing a 
, medium business. But great as is this charge and large the amount of pro- 
dace passing the Wellaod canal, it will be Idng before it will hav» paid 
expenses and interest, even without any new rival. ^ 

It will aflfoiti us great pleasure to publish any communicatioi)8 giving a 

-more favorable view of the prospects of these canals, for, in addition to their 

■ obvious dttadvantages of immense trost and northern position, we confess 

thtat the communicatk)ns of our correspondent on the <^ Canals of Can^a" 

' have not been without an influence which the case of the Beauharnois ca* 

* nal has net changed for the better. A statement of the income, expend^ure, 

• rates of toil, of transportation and of speed on these canals would be very 
aeeeplable. They are the only Works of the kind in Europe or America, 
and their success or failure must powerfully affect the prosperity of the 

; Province in general as well as the cause of public works there for many 
years to come. 

-: There is one circumstance to which much ifnportance isattached in this 
: report: the low cost per cent of supermtendeace. This serves merely to 
: cloak th^ most extravagant expepditures and gross professional incapacity. 
I Suppose more competent men with twice the salary had executed better 
I works for one half the sum ; then the cost per cent for superintendence 
{ wouP have been four times as great though (he public would have sated 
nearfy half the total expenditure. ^ 

A low rate of superintendence estimated on the cost may prove economy 
in management ; it may also prove great extrajvagance, the employment of 
-cheap and incompetent engineers or, admiuing 'their capacity, it shows gen* 
erally that the work executed at the least cost per cent for superintendence 
either requires less engir^eering or has been more or less neglected. F^r 
example^ it is about as easy to stake out a canal 10x140 as one 4x40 like 
the Erie canal though the diflerence in cost is liearly ten times. The whole 
aystem of these government canals rests, hotvever, $q exclusively on the 
^ ad captandum*^ th&t it appears almost ungenerous to pull away this last 
1 leg 1(^ ^em tp staj^ on.. - 
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■ All Aew Mmb wHl be««inpleled'bdbre (lit opeaMg ofUitcdeti^fa^lk 
in the spring of iMft < .•'" ' > | 

Tbere are a great number of minor works which swell ,tlte total esiiqu- 
ted coit to £1,761,731) exclusire qf large s^I|u ejfpwi^ on ti» We)isnd( 
CotiiwbU, Lacbdn*, Chnmbly caiiKla and peihtpe Mvannor worka, whiah 
fai the aggregata moR reach ffra milliona of itoDars. ' The 'bkal ^tt '^ 
therefore be twelve millionaof dcfll^rs ai' €itiinatedf''iiilt'.^ tiiey m'eoik^^ 
lei for fideen millions the F'lovince, will be much more lortuoate Ujaf),;^ 
8laW of New Yo^k has ever b«ea wk» th« opcniag of th« Erie C4iiiil.' 
Whether thoH works will soon or erer be completed it a qkesUbn wvA* 
not hazard an opinion on, bnt in, any event we thipk th* information con- 
vey in the tables will he generally. acceptable toour.rq^^ff., ,,, , , 

(A considerable sum, aboijt 92S0,d00, is to be expep^ed in^ je^j^Bg 
Jake St. Peter, betn^ean Mantieal and auc^tec, hut this «(ill nQt^afl'^t.aa 
western trade, for, should, thatever ^b^cDQW v^^ impt^ita^t, fh« t|^fpt;i)li^' 
meat will of course take place at Quebec, as it will pply.ppst half,,8|S muck 
to run tha Jlight barges with their heavy cargoes to that port as to brlttf 
heaxj eea vessels to Mcmtreal to load tham.) , . 

Aixiirs MJNEKlioGT. ' _ 

The deep cnttiugs and tunnels on the numerous 

aent day affi^rd the fairest opportunitiea for the stud 

as of geology. By means of the latter Science we 

the peculiar earths or rocks likely to be encountei 

and mineralogy' t^ches us the ch^ical, cboniiu 

In a general reconnoissaoce of a country such as i 

slrumeabil examinations the general arrangement 

consideration ; but when (hetonstructioa is to be ct 

of the Various earths to be removed and of'&e stoi 

mnst attract the attention of the engineer.' la th 

lions he will be materially, tided by the vary valuable edilioa of Phillip^ 

rMineralogy, edited t^ Fouuis Algdr, £aq., a leiwuific gAlletun of BiMo* 

fend lately published in thiacJty. Thia iaAol:OBaAf thoM- iia-pMj)l'inlii<t 

to which the American editor contributes only the aancUoO ^l)othfS^a^m »j> 

iaEgeTcaft(aJB««.thetillft'page;: bitit isjtM^wkatit:pi!AftMe«tobe,the-bsrt 

English elsmenUry uoatise on nioMtlogy 'With die latiMt'lE^ropaan adli- 
' tiona to the sciitoce as well as the numerDliib and verjr'vkliiabla coft^ribytictt* 
. p( the extmsive geological surveys whivh do honor ,lo tba.dliiies i^.M'hieS 

they have b(«n.«u^rin|L Thepubli^^wiajfLy : .' , , ( 

" PhHlipa'i Mtaemlogy faat pKivsl the mMpopirtar'tfiUlsa on the 



' PhHdpa'i Mtaemlofy faat provsl the moMpopirtar'tfiUlsa on the Mt 
e ever oDbtiriiid in Great Britain. PToCBrUtde^.c^t thb Roj^al I nsHfc 
I, London, Ihns speaks of it ' One of the Mok ' uieftil praClicBl woirla 
._ Hiineialogy, and, in otir langM|<^ at Itwst, the meat availatleAr ihelM 
Of (h« sMdeMi is Mr. AllSn'a ditlon tf thto etemdrta^ thmtise by the likt 
Mr. Wn. Phillips.'' kts cirenlalion In this country haaatsO beeu''MH''Ch- 
taHtttft 'Tha i ii ws nt attioB cwnpriiCT fltree'Mumtied iMit psgw, Mw WM 



(;|94 London and Birmingkfl^ .fMlroad, — New ProptlUr. 

cies and important varieties, than are contained in .;4Uan'jB edjuoQ. Ntt 
withstanding these additions, the price of the book is considerably le«ia thaa 
'Allan's, ot any other' recent treatise on the isubjVct. 

/ . if For i4b eo^^nienfce of those who may wish to krfdng^ their eabmets 
nM^ • 9bemical syatflok, several hundred.' «xtra copies' of ibe formulas bare 
idisefi struck ofl^vnd will be 8oldai;;tb9.co9(>ofipffiiitii|§^ii TAkoiftCfii be 



Ifeniently cut ap^rt aad pasted upon tJ|ie ^pecj/paens. 
^ , ** iVe would add, tbat this work has beea .approved by Prof. Webster, 
^ttd adopted by hhn as a text book in' Harvard college ; the splendid cabi- 
JfKA in that institution', faavincf r^deemlf- been r^-arranged b;^ IHtti^ iiir'accofd- 
cWce villi iJm aanie tystoDL' ' ' ; 



*' u > ^ .^^^^ tONDON AND BIEMINGHAM ItAILROAD, 

Is 119 miles in length. It cost £6,002,45^, or tbirty milTions of dollart. 
f ft is well manage^. The exposes', proportion^' to the recieipls are only 
*'^ p^r cent wkh k mixed traffic of passengers antf frefght The receipt 
* C(om the former, proportioned io li^e latter ift as three to one. 
*'• ^" The receipts'^ tor 1842! were ' - ' ^ ' " iC809,24t 

V- ' '^ : "• 1843 " '-''•' . " ": ' 81S,522 

Six months 1844 '"* - J^" 1 ' '406,76^ 

These receipts average £813,000 per annum for 3 years and are double 
JBiG afpount received per annum ip this State^ for tolls pij^^^Jl our cana)a, of 
t Jiic times the lengtn of' this roai^. , The original cost of these canals, were 
«fiot half the cost-^a little over one third — of this road of 119 mil^a. 

This, road contend^ suqcessfully with a capal (the Jnhclion) that runs side 
*Jfcy side with it ,*rhe receipts and valu^ of the cant^ h^s fallen off full 50 
^percent while tjie railway stock is £22j5fo;r 100 paid, and divides regular^ 
- ly ten per cent per annum. 

^ J The British go vernnttent allow this ;rQa4.fl>^7jO<)| per, annum, or at the 
xa[.(^ of j>60tf perjmile pejr annuip, for jher, jsnpj* maii w^chflow nets the 
government ^jiiOOflOO pejr annum. i ., , „ . i- J. E. B. 

« ' A ttietd said 'frvqVMt mitributot obliges t29*with th^ folio wjng* pafftM- 
tlm of th^ Mod* <iC oontdmelwA aad perfonMuiiMiof Akfribli^siT^rtkal fob- 
•Biergfed pjiddll^jwhoeL .u •. i .'< u • - . . . 

i*' ' '<« We iv^t Metft^ to tfto firspti^ni'bC ihi»Att«nticf Worfca f^f a pleM- 
•jtoteiennioni donroihe %styj on,M».expet»meiaud trip^ in lh»Own^tL vtcael 
^,li50 fa^t.betwf^,e|Ltr6mo.po^t9^i^40 fe^ ke^si5.^et beajnand.lO feel 
Jpold. 360 tons. "',*, ' ,■•'.-. n- ' •/ 

' « Messrs. AltaiWhritf Aldrich'Whi accorfipaWed us, staterf Ihat Abi'fons 
tf the vessel was not tuch*flBB'tt% wobld have tieslH^' 'for* fhe 6h*gtne, tbt 
4tt^f4i And. they rwiemiia^iHfd.rf^ to q[)a€%itQ!«]fta)^>bor jia/iBfll^ivie. freight- 
<*liMrcving ve^elff The i^w<l*i^fP^:the:hMM^e)^ted Ahoir m04»^ 9Xkd> if ibe 
timaii veniqalrW5heel.,dic|, j^tj^o^kr it* was tp be \fik^ oirtiiwivh the, engine, 
(4kii<ilithe Josff^as tq faU qn,these,ent^prisii>g,m|Bchai^^ lilt jatboroforog^- 
eifyin^itp recoid tbaj, tli^.e^y wfMB fyerfestly. $ugqeB^fMl,ilSakjipgj iUta viw tb* 
.#so^ t4i^t,ev^tb»firv*&WW.> .iTh^tbo^^ g^i^fitg4 foa,Wjflw)«« tU(Mi/BtoiiD, 
%irwbi.|b]UHfSiMfl£,iA(Ai,((iQ.syAM u«i«fi».to 



vi;^ difficult to keep.ui^iraia tlui^cfttts^ 30 tlt>^4Q.TBTalatkiBtiv ^]^9-0ivl# 
full effect to the wheels, it is desirable^a^^^y.CCMlil^^^DMul^tQff^^v^j^i^ 
65 to 60 times to the minute. . . _ . 

<' To give you some idea of out apeed dAdtto distance run, I would state 
tiiat w&Iej^the AtU^ic^l^ttrks^^t ,|),;^ M^wltli Mn Htednvon,; pilbt, 
and run down the hay and pasV^fhp Hp^Jc,^^/ aputh ]d^ Ce^J^^,^:adif^|^J^ 





tne nraer rrom TWt Hamiiion up to tn§ jjry yoc 
Whsrj^< opposite wfiidh w&Mai^it^<<MP4.0b P. M, n¥dc$^ l^^'mHe^ tn '\h 
hour. Tne average of the abov^fiia'tanjBiiks^ivithiaritwo inile <iuttrilh:it,ii| 
we take off 4&'minutes for stops, to blow off the water in the cylinders, and 
16 g«t>Tip ff^e4<^-MthraciCfe>t<«*n'i<^'*^^'' "i*"' ^"^^ v.' • ^ ';.; ' j- >.afj.w/'i , .wl 
, M Xhe wlMkiriu^ made water iight^ of. boiler iron, sevffak if(ialniv8^)idoh«l 
lUc^fneter, tv^en^^p^nches wido. On the species of drum are^pl^pediii^KQl 
buckets, 14. ii(\ch^ ^eep, thus malcing the whole wheel but 9 feet 9 iiK^^e; 
to propel it vesSy of 350 tons. ' One of the great merits claimed' fcr t^ 
Wbeel is, tha^Ht ^']^aced within the frame of the vessel, in a'Sj^t^ of ^ 
let^ti^ht buIfUet^'Atid is no impediment^ except the revolving |nt)Cidt eftliiift 
a^tialT wheels when thrown out of gear. * ".i^l/ . -. *t^^ ' f v : jt. »» * )n| 
'^ The whole apparatus is placed in a.^face.pf about fXl feet ^^re^ Th^ 
boiler is 18 feet long ty 6 feet diameter. Thete are two cylindersj 20 in* 
eh^ in diam^V^t^^^&^^cli strokk'ohe on each side of the boUet 
acting directly toth%J^Ai!lt. i ' j i-i^''* '^ ^^ . f 

• Mi& wais the wonder of all on boaid,'when t)ie ateam wat hm^ rmtA' to 
^^jrev^^tions, to notice her performance.". . i -. ,,: i>n\ ,r lA 

• The engme aad paddle wH^ls weve ittma tbe well lavSv^ edeAAkka&sA 
af Mr. All4ire;^.<One,o£^a qds^tlg^ oiihir wliiel tis^'Ait it ina^ lit 
made so as just to float without bearing on the boxes. The presedt>w6eel§ 
lMir?oa ifaetopfier bo^ ftiMtbettlittncti3|li96WtMitlliMibiMoiJiftti^^ 
to U minimum wbei^ working, Mid^wk€fl^;:siaihig^ wkkKtonvhiclsliiMitioll 
gesv^ the retardatido . mui^ be ^tey s*iaii*^iMtgtiijfieant t» oomiKwed ivMi 
the ordinary paddle wheel or Ericsson's propellers; The jbreadtk-^fOUkitf 
is notjteiftttted ; this is a great contid«rati(liii^thiiea«goia(g[i(€i«^ly<EUK well 
as wifttt^n^ boats, unless the vertical whdsk work tbo near thU bottom to 
be apjliiaby to the laHer. - "-^i -?< t f"oni 

; t^Hde Allaire/ workB«ar8 ^eery qxtonsivd^aiidtamid b^ e^^A&a^ io^iStJih 
«i. ti They emplayvhove 200 men and doaUlHe wcnlTdoniii^tedHNdl 
duginteai^ ^tkisr kdst^ nlacfa&eiy^ithta ibeHMelfiM; ' $i is on "Mift 
tabtishmeatrdtat we mu6t ^dy'ldrateaiAliilfips ta^Mflild a«r«<>miii^^ 
peace aid* to^iA«filtid o«i harboi:a So «ar.^. i]*ti#of*kfafwinti4f sucfiOittablU* 
ntet^ria Fianoe that, tbe .Prince do ^oiatfll^ bompUais so kodJ^aiMl rdifth* 
ant.tirhidh:ba .^er^Sfirdperly toaclodes, tluit rivdry fwkh BD|^aiU>JBitb6r>itt 
f^ce oi^ia>wai!;ia impro^eablcl' .'j4.iTef|r6U|[kt tatpectioii off thetAUaiff 
woikSiWittcoarJiMe ttnyioae of tkerexpabsiBy^kiU and mctktdjiieeessary Is 
iaQh'CoaoQra^;and of the dific«dty afttendiog. their ^Milillliti)ebl:initkeini 
jimei Ladttly 'this cooatry now^>bbastsi*maBy auoS, odntadsiaUy in' nil 
imce: of .'atker«atioQa'*riBoglaiid of^ coiir8a>6xee|Aed-^hoih^.ifigtLrd6 skiifr 
mi cap«%. 1 iWegi^lh tbfe«i^Bd»ei «■» aaanqiteaf qmkk lEorlcio Jtagl 



Hf. Oreat Wesk^m^^Mh^^ itf Englmnd. 



\ ' 



%|Ddi l^.wbiek MtUttg eea better illMtrate the importince ia crrefy 

tf vief^^— commercial as well as militatj^of diese large and well condoo- 

M'prt^^ate engineering establishments; ' 

oauua WBstEEx iailwat ow xnolarsu 
. Vbat some idta may be formed of tlie eoist of this work compared with 
faitways in this comitry, I would state 'irom'(!hb' hM fi^rt, that 119 
4iiles ezdusire oi the Cheltonham fu^ Oxi^i^ hryAch/e8|,co«t £6^70&»11S^ 
fr $^,525,56a The following, 19 iomimI mimben^ gl •& to ihe £1, 
foae the items of tbis immense eip^k U t u re. 



Law 



kw expenses and procuring act of incorp#Ka&Ni| tOM^OM 9SJSM 
fend^rorsoadbsd^ - - %^m,WO 88^ 

Bngiileeringy - • • ^ - 715,000 0,568 

ffradlng, - • • - - 18,835,000 159,610 

uperstrocture, - - • • ^600^)00 47,457 

ttoMre p(^wei^ - - . - - -• 8^018,760 »j6» 

Incidental and office expenses, • « . .;. 386^iO 3,910 

#r at the rate of fS84,0OO per mSa ^ ^^ 

*' pn this iihniense expenditure this road now pays 7 per cent The comr 
fany procure loans at an extended period at 3^ |o 4pw ^^pt 
M Tb^ fiapilal aalheriaed i% - .. :« • £8,073,603 

Anthorized to borrow, . « * . . 3,079,348 

s ^SimwiM^ of tbe^ track it ser^ &et The arecage Telociy with the 
frtulSfibr wbish the gOreniiiieat pay fiMt per dule perannam, is 35 isalea 
fbr bwir. 

L Oak^beiliQiidM aikl:Birmingfattn road ibeBritisb govermncBi pay iOM 
far Dttki pet aawuB ibr a less ratoof speed, bMlibr a greater senrice. The 
#stl iervifefon other roisdsaBibrHMlirrpads in England^ vAriss torn 8908 
liAOOlpei^ mile per ttmunt 

11 ThcttolalroBaipts fi)i'1848, wtea « . «/ £689,585 
c .. "KiH.» r - . ^ 1843 i «ft . • . .. -. ^ ■>^ 907^2» 

months, ^ 1844 « • . . ; 800^ 

•«<9^*ex|tas4s^.proportioBed'ia^e receipts^ were 39 pereeot in 1842; 
f8 ift 1848^ 84 in 1^44 The leeeipts &om "passengers, proponitned to 
SMtei|;as>/rom fre)ght«nd tbeimaib^ was as 3 to. L The wtele mmber^ 
^i^i^^gara4ww^rtBd^4^ring;1843y was lj089)IS9i The aTerag« number 
«iMyi.460a Theiranri>erofiiMIestnnreUedial643<»=«8,94d,m 
-r' Thkimnkense bndneiii^::^ £740,000 pe^ anauni, is mote &an donbtodis 
overage tdlls reclired on all tbe^csbi^b in the £tale of Ifw Totkfbr thies 
yaaib ^ast These receipts db net eqi]M tbecfetageaineunt reeebred pev 
OnnmB'«^£6l8^009*-*iir tbeias^tbree years from the London and Birming* 
%nm lailroad (1 19 miks) in length. An amoimt^ that showa the importance 
6l that x<»dabpd the Western miiroadio the tvateUiografld iiadiaigf commst 
Aitj^-dl Great Bdudn. The^verage spe^olf mdlwayay <Msr i6iwobmg^ # 
iishb natjoni 4 to 1, wlrior stops «re incfaded; <Tb«i ttt^oi iMght^ 
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by ctoals and teams have b«m reduced, since th^ introduciioa of railroadi. 
This great improvement has enabled the British government to introddce 
the penny postage system, with a nett profit of $3,000,000 per annam, rap- 
idly increasing. 

tC^ Will the government of the United States profit by this e^pampl^ 
md secure in time, the right to use the several State Incorporations^ on equi* 
tsble terms^-oompared with the service they can render the government 

' J. E. B. 

Mr. G WiUiams, *'a iarmer of old Nuffield, Mass.,V< lias publlsl^ed ft 
Very sensible letter on the Massachusetts and Vermont railroad, in virhicli 
he draws attention to the saving which would result from connecting Brat- 
tleboro' with Boston via Springfield and the Western railroad in place of 
foctendiag the Fitchburg road to that village^ He says : 

^ it may be well, for a moment, before it is concluded that the valley road 
is an object without inducement, and to be abandoned for the sake of a coor 
nection with the Massaehuselts and Yermont road, by meuas of a branch 
road, to count the cost of the two enterprizes, and the cooiparative probabik 
ktes of iheir completioni The Northampton and Springfield road may ba 
practically CDnBidercd as completed. The distance from Northampton Id 
Qreenfietidl by railroad line is 18^ miles, of which eleven miles are straigkt 
over a sandy plain, where the deepest cut will not be more than eight,'aM 
the heaviest filling twelve feet The rest of the line has but little citrvatora 
and is veiry iS^asibie. The estimated cost of the road with a T rail of fifff 
eight pounds to the yard is $275,000, and the road can be comf^jpted in /one . 
•eason. 

^ The distance firom Greenfield to Brattleboro' is 19 miles, and the coit 
of ft railroad HHMOot exceed •W,€M per mile, or about •SSO/MO fartUft 
whole distance^ > v 

'< Thus it appears 4hat the 6ost of connecting Greenfield with Boston by 
ttie Western railroad, will be •275,000 and of conneotingr BilBUtleb<»lf 
#t55,000 ; the distance from Brattleboro' to Boston by SprmgfieM, beinf 
154 miles. 

The cost of conne(tting BrattlciKnro^ and Greenfield with Boston, : bjr 
means of the Massachusetts and Vermont railroad, will be*acoDrdaig to* the 
estimate, by way of Northfield, •1,055,903, to which add the oodt of 'ft 
branch to Ghreenfield, $222,000, and we obtain tlie cost of uniting thea^ 
towns with Boston, •1,877,903. Distance from Brattlebovo* to Boston by 
tiie Fitchburg railroad; via Northfield, is 117 miles. Outky neeessarrte 
save the 4istance of 97 mifes upon a railroad, whkh mfty-te ran in lefti 
than two hours, •1,222,303. t < 

■ ■ ■ I 1 1 I I II 

WOQDEN EAILWAYS FOR, IRELAND. ; ^ 

The late elaborate j^eport of the Irisb railway commissioners of 1938 
lias no doubt elicited many plena for applying and supnorting an eoonomif 
eel, system of intercom munication by railroad in Ir^na. Among- Uie bmnI 
deserving of attention of these is one coAtained in a letter receottv addresfei 
to the Irish railway committee of the house of commons hj Mr, Bri49^ 
in which that geatlemen applies himself witH much practical kno|vledg^f9| 
the subject, to prove that a system of wooden tramways, equally expediMout 
and more safe, more durabfe, and Conisderablr .more economical than the 
iron railway, might at once be introduced inte xrieknd, to the mtttdal beddfll 



M|( Wooden Railwaff fotMp^and. -.9 

of the Engliai;!, Scotch, and Irish capitalist, aierehant and laborer. In 
vpyiiig to our readers a notion of this plan we shall avail ouraelres of pofr 
tion's of Mr. Bridge's letter, and thus describe its details: 

<< The rails, or rather trains of 7 to 8 inches scantling, are indarated and 
protected against the ordinary destrqctive agencies of fire, rot, and insects, 
oy a very philosophical proceps, to wit, the injection, by snccessive exbaii»- 
tioo and pressure, of two aokitions, mineral and alkaline which, by deco** 
positiw, tranamute the timber inio a na w and inoocnif tihlaatthBtaQoa Them 
trams are laid down on the principle of the ' doable way' of the aBcienl 
tramroads, which is also the modem principle of the Great Western rafl- 
wflty ; thai is to toy, they are let into wooden transt erse sleepers, aid aecih 
lei thereon by wedges, forming one great frame of longitudinal and criMi 
sleepers, on the level surface of the ground. The tires of the wheels ara 
perfectly flat, and before and behind each carriage two guide wheels (the 
Froafser gtiide wheels) are fixed at an angle of 46 degrees, revolving upon 
independent axles ; a deep groove in their circumference embraces the upftr 
had inner edge of the trams, and the friction being thus thrown upoa tke 
obBqoe axle, the carriages are guided with per£sct takty^ and without aiif 
peKeptibie abrasioa of the rails. . The frictiOD and oscillation, and geaou 
4rear and tear involved in the vmt of tke conical tire and the flange, are this 
•bviated^ and thd^ friction of attrition is convertied into a friction of rotatioaL 
jLif the wheels, moreover, are on separate dxles, se that in a curve, the Jb- 
Bier and outer wheels adapt themaelvea necessarily to each sioiMsity ; 00 tht 
present system of common ailet, the suter wheel revolves whiis the inna 
^meiis dragged along upon a. curve. Upbn a level, experiment has proved 
that ooe^fburth lees power ia required to move an equal weight upon a railr 
"wav. of i)np construction than upoti. the flan(ged wheel carriage of an iroa 
rail : at tne same time, the bite of the wood aflbrds a greater power of 9^ 
' JMBCung gradients, and the betel' wheeb give -the &ciltfty of traversing Uis 
sharpest enrves. A machine of ssvaa toooi can thus mmml and descend 
gradients of less than 1 in 20, and traverse curves of 500 feet radius at tfia 
ftftaof 20 miles an hoar. On the one hand, the daraUlity is attested by 
the>fcct th&t wood projperly prepared haa recovered the deflexion occaadoMd 
by the pressure of 140 tons upon a segment of an iron wheel thrcte imfcc 
in the tire, and that an experimental traffic equivalent to seven years of at 
•vdlaary line did not obliterate the aawmartoopon the wooden trams, which 
mt the ooAtiary actually polished the bevelled, surfiwe of ths guide wheek 
While the guide wheel is equAily applloable to the ordinary iron railway, a 
peculiar advantage, besides that of pdmary economy, m the uee of the pra> 
fared longitudin^ beams, is to be found in the acdon of the deljquesctiit saki 
srhich entre into their jpreservativs composition, and which efiectnally pr^ 
sent alippsiinesi bom uroat, and fram» tha opposite extreme of imeiiae wmt 
mer heat 

<' The superiority of longitudinal sleepers over stone blocks and chairs, is 
demonstrated by the succe^fbl experirtient of the Great Western railway; 
ftntf \he rationale of such a mode, anS its peculiar adaptation to the circum- 
amnceflTOf Ireland, in Bpite>of the abundant '^n&^ that cocmtry, are well 
i^ibit^ by Mr. Vigtioles, in the appendix I0 the Irish railway report, (ap* 
bendisf A, No. 1.) The rigidi^f Mnd the vis hiertrtt ef stone supports, oh 
de^, may be held to be- one amorig the many causes in operation which in- 
jtace such a fearfully rapid wear atid t^r^ipon some of the existrog railways 

,' .^* Tb^ comparative saving in the mere ^upen^s^ctufe of wooden and iroo 
Dl^wa3ii8|nay be thus tabulurl;^ exhibited:, / , , ,.. 
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Wooden Rail, 

«280cubiGfeet,2i.perft., 526 

Paynizing, 62 8 

Wedges, labor and carriage, 900 

V ConUnceocies, 940 

3520 atfeepers, at 3«. 6i., 616 



£1746 8 



Iron RaiL 
With raile 60 lbs. to the yard 
it will cost for rails, cluur9, 
bolts, etc., 2400 

Lubof and carriage^ 300 O 

Contingeacies, 240 

3531»sieepiNr8, at 8f. Od 616 

£3556 
'^knce in &Yor of vrdoi in s u pe rt dtticture alone, £1809 12f. 

J , ." Besides this, there will b^ at least one-fourth I'ess cutting, and f^jc^Q^tjn- 
tious savin? in wear and tear of* machinery, carriages, etc, which jfn^y pe 

' two-lhrrds less in weight, with equal tractive power. But the immense sa- 
ving in construction, in superstructure, earthworks, embankments, masonry. 

""'iand purchase of land, is even of less importance than the immense naoxal 
ipid socia! advantage which the system involves, of connecting towns and 
vilLiges in all directions, which the present mode altogether excludes from 
the benefits '6f more rapid intercommunication. On the present syste;m, a 
saving in the e^tpense of embankments, necessarily involves an additional 

' cost of working. X better illustration of this cannot be found than ia,a 
Comparison of the two surveys of Sir John Macneill^ in his valuable report 
on the North Irish line (report, appendix, No. 4.) There are scarcely any 

gradients or curves in the Irish railway report, which need be avoided by 
le guide wheel system of wooden railways. By such a system, a, line 
ftotn Shrewsbriry through Wal^s, to Port Dynllaen, even more direct than 
tiiMi suggested by the commissioners, might, in the first place, be thus i^bn- 
irtructed for lees than one million sterling, bringing Dublin withih 12 tofifts 
of London ; and thereafter the Irish metropolis ipight he brought .into r^pid 
tormTHunication with every town in Ireiand| at an averse cost of .£40QQ|^(^ 
£5000 per mile.*' 

^ To sum up the benefiiB to be anticipated from ihe adoption of the n^yr 
system. 

" First, as regards ihe details of expenditure : 

<' Tunnels, deep cuttings, embankments, and bridges will, in most cases, 
be entirely obviated, seeing that gradients of 1 in 20, and curves of 500 ft. 
TacRbs, may bo readily surmounted at a ^peed of 25 or 30 miles per h[our: 
,the purchase of land is reduced in amount ; the material iff ^eatly cKeaper 
than iron : engines end carnages may be reduced to one-third of the ust^ 
tireight, with greaier traetnre powev j tke annual wear and tear is also r^ 

-'duc^ aed as the rails are kid down on the existing face of the countiV) fto 

.• di^igor^ment of the ground is necessary upon private estates, which are or- 
dinarily deterioratecflo an extopt'for which no atnonnt o^ eompenelatioii da 

. be-at^ adequate equivalent ; and, at the same time, as ia necessary cbnse- 
^e»de, the crossings froni oM ^it of an estsiCe to another tttay be khaA- 

^ tkitti M everyi direotwd. It is ti be n^ed particularly that the system ft- 
Tolves no ceniml. ratty or indeed! mty- complexity to preclude its adoption on 

^i^ijtting iron railways. . ^ 

. <* Second, as regards the public interest: ' ' ' 

1 <* Safety is insured' by 'th^ use of the guide-wheels, \^hich, being adajpted 
,4^ ^e npj^T and inner edge of the rail, and attached at an angle of 45 do* 
j^ees, preclude, the ppssibUity of an ovenuro, wbife, by their jjecuUalt'ton- 
l^rui^tiony scarcely coming into play except when a great centrifugal) inflii- 
* ence arises, there, is jftp caiqu^ble amooiit of ,abtasive actioa on the ttram. 
<' Cheapness of transit to all classes, is of conrae mdtttedr bf die itMA - 
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don of primaery expenditnre ; and ease and comfort are in m eminent ds» 
gree secured by the avoidance 0f fboae coxites of oscillation which 
volved in the use of the conical tire on the iron system. 

.'i [We do not pledge ourselvcis to the absolute corractaflM of the 

.of the aboTO plain, but we .thought the suliject of so interesting a nataiv wm 

'to warrant us in laying il before* our ceaderft] 

. ^An experiment to test the adaptation of the guide-wheels to iron imiP 
ways has just been made upon the Hayle line, and has completely succeed* 
ed. The groove of the guide-wheels ¥iras reduced so aa to paoT over the 
chairs in which the iron rails are fixed A loaded truck fitted with goide* 
ivheels, and divested of the flanges on the bearing wheels, was propelled 
with a fourth less power than one equally laden, but with the commosi 
Vange-whfeels ; proving that an engine can take a train of cajrriagea fined 
'With the Prosser wheels one-fourth heavier than with the flange-wheeia noir 
in use. Moreover, the oscillation, when going at full speed, was found to 
be almost insensible. This will produce a corresponding saving in the 
wear ahd tear of carriages and engines, as wel] as add greatly to the dorm* 

'tion of the rails; and the adoption of the guide- wheels to existing or pro- 
jected iron railways is worth the attention of those engineers who are od- 
'vHllihg to adopt the wooden rail till it has been fully tested hy practice on 

' th4 'lin^ that have determined to make use of it.^< — iaiglisk f<if*f- 

I HARItlSBURO AND LANCA3TE& EAlLEOAU. 

|We have the report of this company dated September Q, 1M4^ grtmg a 

debuled account of the state of their afiairt. Wo extract the ibilowiDg m0b- 

^laaot of the business and cost of working the road. It-will be seen that the 

'lepairs of the track laid with the heavy rail were only $68^38 per mile^ sb 

^llmouat tu])[>recedentedly low, but of Which no explanation m given. 

^^ ']Phe wJhole 9v^ue of the fiaeel year ia as ibyenvs : 

^rom passengers, • -' • $53,639 40 

« freight, ... - ^^%fft 17 

« mail^ - * • - . hflf» 00 

^ rents, •, • - - - . 170 !» 

. «^. sale of old materials, . - -1^ 01—478,801 « 

, ^ Tbe expenses proper of Ae road and cemftey may be eondeosed firosa 
I tfce statements of the treasurer and auperiateiident, ae Mlows, vix : 
1^ Maintenance of way atid expeoiea of real esiats and faioret, 98,0M 47 
^ Locomotive power, - • -v * '* 15^60 ffi 

.9* Cars, - - • . - , . • . . 8J669 41 

t4l, Carrying maikto post offiots,. removing mow firffln track, 
,,. damages for killing cattle, . » .• .. 570 48 

i^ Insurance, taaes, attorneys' fees and legaA expenses, 466 48 

jQi Saknes of superintendent, derk, eolkcioiv and conduotora, >ft,l9l M 
% .Salaries of president and secretary, and trnveUmg fX[JettMa 

of board and officers, . . . » • t!^l68 M 

8. Office rent, office expenses, postagtSj • - - 406 07 

^9. Printing, stationery, engraving bwl« end sundotSy 8 69 54 

^^ The interest upon the eonipttiy^s debts^ if thlsy Wire til funded, woaM 
hipei^annom,' . ^ . 935,200 00 

^ The nitlea trt^lled bjr pas^etogefs are I;4t5,gi6, be&ig equivaloit to 
40^147 <fcr»»gfc p eist ng s B S> . . i 
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The Tereniie from ptssengen is t63,630 40, equal to 91*3^ oa anav* 
^<ttag6 f>r eaeh through passonger, or 3 iVo ^^^^ P^ n^^^^* 

) *kfn^e number of passenger aud baggage carried over the road, (redused 
•4d 4Mif wheeled eara) is 6890, equal to 209,520 miles, and the average aum- 

hkt of Missettgers to four wheels, is 6*79. 

The whole eastward freight in lbs., is • - - 23,219,021 

The whole weetwurd freight in lbs., is - - - 12,268,944 

^ Total eastward and westwardj - . - • i 85,487,965 

The eftstwyd tolls unyumtgd to, • - • • $9,944 79 

The westward tolls amounted to. , - • • 8,122 38 

Total eastward and westward, • • • '- $18,067 17 

The number of freight ears cleared, 18 - •. - 9,0(|^ 

The miles nm by freight cars at^ • • . 259,291 

The equivalent number of througn cars, • • - 7,203 

The tfveia^ Ib^ per car in lbs., • - • 3,942 

.T J The aver^g^-reo^jpt per car m dollars, • * $6 01 

. The average receipt for each throng^. car, - - 8 §1 

2 (^The average receipt for ^ach mile run by freight cars, 67VV cents^ 

^ The maint^ntmce of way anfl expenses of rfa( estatf3 a|id £x^es hare 
cost 11-i^ cents ibr each mne run by locomotive engines. 
■ Ml The locomo6ve power, whicb includes repaixs of engines and tenders ; 
ftiel for locomotives and machine ilhojps ; oil, cotton waste and ri^gs ; wages 
^enginemen and firemen ; wages of laboreift engaged in pumping wa^ 
tot engines, tending switches, 8k\tu)g wood,^watchijDg. bridges an<l ,(i^jK>ot8| 
^inriounts to 20|Vo' cents per mile, fun by locomotives. . , , t ; 

; * ** The whole expenses proper Of thfe road and con\pany, amount to 4f3 j^^ 
'^eeot^per mile njh by locomotives, almost exactly the same as last year. ; 
f- ^'The expanses oflhe nassenge^ and bap^gage cars have |)eeii t^nusjiaUy 
^Ibeavy ; the stock having oeen greatfy imptov^ in co.nditiop during ^b^ past 
{rear. ,The distance fun by our cars has been increased 50 per cent vf^ c<ip- 
^"^obenee of the arrangements with the Eagle |^e ;, it is equal to 3|3,^ff0 
miles run bv 4 wheel^ cara. This ttem, exclusive of oil, which is Aund 
"t^rthtt &agle line, costs \f^ eeflfs ft^ each mile ruA bF^ wheels. \ \ 
' ^ The greatest' distanci ran by one ehgine, is by the Charley 3< : 
•feirfrose, beitfg in miles, ' • " . : - 
* The least distance is by the Flying tXitchmai, 
'^he-ivhole distance rfm by all the engihe^ ' • 

' ^ This is divided as follows, vix : 
'^Engiiies without cars, - * . - 

"Fassen^er trains exclusa^iy, ' '-' • "^ • 
'Vreiji'ht trains exclusively, - " - -* 

'%Sced trains, carrying iraght and passengMk^ 
'■*' ' ' *' carrying road*miuiiaUf ' - • tf 
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:; :, Total, . • . , ''\ ... . - . ; .72,432 

V; ^^^ average cost per.mile of th^ nepairs oCiM nuhiof ira»4tack,4»- 
jkjvee^ DlUerrilte and Elizabethtown, inciu4ing,,tqylwag^hrfl#Wi and so- 
^/mi^^e, fabor and materials, is ^ . ^ . , - . , -;• , ^ -$6d 38 

^ The average cost per mile of the repairs of 18 miles of flat bar track, 
between Elixa^thtown ai^ HaHisbujcg, indadtng roadway, bridges and 
auperstructif re, labor and materials, is - ^ , ; • ^$301124 

.'. « iTf t' appeaVs frohi this that the repairs of the plate, in^t tmol^ cpst,'M^ 
-ariM m«fe ihiitt" bfk times its much as those of the track laid wit|i the % 
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rail; widiont taking into consideration the wear and tear of enginea 
eara, the loss of time and the reduced loads which can be tranapoitcd 
the former. These items aqiount in tfie aggregate to vastly mxap thmm Ikm 
interest on the cost of a good track on the ^enuiiniog half of the rowL Tha 
board bok forward confidently to 'the early constrncUon of this unpoftiift 
improvement, which wilf enable the compai^y to incre^^ their freight hoi^ 
ness very materially, and will add greatly to the comfort and convenieoee 
of travellers. We do tk6t now press its consideration, because we deem aB 
matters af minor importance to the great measores ilrltich we have so mock 
at Ji^rt, and which we again earnestly urge upbn the stockhotdera, yiz. tbm 
^ funding or redemption of the floating d^ttyiaaii itheiflancelktian oi^^l]le a»> 
signmient When these. obstacles are removed, the conatmciion af a nav 
track between Elizabethtown and Harrisburg wi|l be;of easy accompUatir 
ment, and will follow as a matter of course, i 

Epwaiu>:Miu4% PraiiiiciU. 

We give also, the statemofit of theaMimeroiia llMv^inaluded in the 
penses of the year as per aecotint of the superintendent 

I. Repairs of 18 miles of track, between Dillenrille and Eliz- 
abethtownj including^ roadway, bridges ahd^ auperstrupture, 
labor and materials,' • ' ^ ' • ' 

' 2. Repairs of 18 miles v^ooden track, between Eli^abethtpwn 

' and Harri^bdrg, including above items, - . - , 

'^9. Repiiirs'and improvements of depots, machine isbopSi ware- 
houses, water stations and weigh scales. , * ., 

4. Repairs of locomotive engines and t^aerSy , .'- , , • 

5. Repairs of passenger and baggage cars^ .\ - . ,.,,-., , 

6. Wood— ^faef for locomotives, , - •..,"-';■ 
f. Coal — ^fuel for stationary engine and machine sl^ops^ • , 
^, Oil, motion waste and rags, • ' . - - . ^ . 

•9. Wages pf enginemen and firemeiu - - . - 

^■JT of ^re« engaged ia%u^pin« ,w^, U.^ 
switches, sawpg wood, and watcnmenji 

II. Carrying njaiis to post offices,'^ 
}2, Removing snow from track^ 
13. Insurance on Harrisburg proper^^ 

^ 14. 'Attorney's Tees and legal expense^ ., 

15. * Printing and stationery, 

16. Salary of superintendent, 
IT D. Labsley, trustee, hire of engines and caxpi 
16. pld debts — incurred prior to assignment, 
19. ' Damages for killing catUe« 
to. Taxes, • -*^ * ♦ • 
21. Salaried of collectors, conductors and clerk, 
fSL Sundries, • 
83. Balance of ch^ck rdla of prbr year, 

Tend disbursetnenta, eic. 

" Corresponding with trusteed statement 

- ' wi I > 1 1 ■ 

BALmiOKi jaa> ohio railroad. 
We have the eighteenth annual report of thb company. It coromenoci 
wMi the aflairs of the ^ main stem,*^ then follows the Branch to Waaknif^ 
ton, and thirdly it diacusses the difficulties to be orercome in carrying the 
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road to tbe Obio riyer. It is accot^panied hy important tables and .jn an 
ap^iidix ari^'giveki the answers of^ tbe comji^ay to questiobs.put l^y t)^e jie- 
gislaturei as to tiie lowest rates of iransportation-d^ring jtbe W wiote^i. IH;^ 
w)ilch w^re.pubUsbediatidvstlticie.in die JM^iikil.. t ' 

. "jj^e two first parts witt'be'givtfn^«iitire'or d^Anrty so ^^^^ ntrmbet 

suff nD-remattkfi of onrJsr icfotild do jostice to, them, but as the 'bontintiation of 
iSi^ line to tbe Ohio necesssdfily involves much local detajlT of routes oj^^jl^tue 
interest to the profession ^enfifally,,w^giv^ a few ezti^tcts*. i* . ; ] ' 

,^ Tbe boaid have to regfret tbaiT^be «AMtft<c!es which, since 1842, bare i^^ 
tavded the fnrlber extension of the rinlrotd coMkiue to dp^r^e ; and halr^ 
piev!totedi«ny efficient progress in^ thie actual: piV>8^bntion of the work, be- 
y«Dd Cumberland, towiMs the Ohio river. ' ^ 

" The board continue to regard the extension of Ibfe road tb that point,'nh 
tbft paramonirt objioet not only of v their doty^ but of tk^ aulhorit j^ ^ the 
^fiftate^mid tfit;|^,^BMl)of. the^ public ^ited individoats^bY whom' the; ^t)g^ 
priEe: was originally profect^dy atid basboen 8^i%6equ6stry fostered, 'fhif 
duuBot <k>ubt that k will be so reffavded by all who d^sin^e the ultimate ff6^ 
parity of tbi^city of fialtimore, the weltoeof the State at large, or the pre- 
jtervaiion of tbe lac^e ansount of capital which has ahdady be^ expeinde'd. 

Although upon a Just . interpretation of the <varioud acts eotistituting t^ 

Maryland charter, the right of the company to extend -tbtf n^tfd within thii 

fllatis^nMtyftiU exist ;' and iilihoi^itifls quite feasable to extend it to the 

'QM9 ri^r, jvntholit ndn^ any moire of the tidrQto^ of this State, the exfetir 

fioa couU fiot^be niade withoot itirthiB^ permissiont f^'om the State of y<¥^ 

ginto^^r thfltt'OfiPeansybrauiia'; add, evett in M^tyland some addititM^ 

liMi^cfi^ili^of tbe«fa«Mcl. might be dcAirabie/^ ^' ^ i^'mi. . < r t 

j,;TbQ origiiiaLeharter hfiP€nHijfkk^fimi^ai»\»ikyv^'t&!l8j required 4^ |l 

condition of the grant, in case the railroad ahouid^ot-terinniat^'Onf the Ohiii 

3^1^ in, thl» ^^binit7of>I!iitsbu£g, tbatithe ic0ropany)fibodld, at fhb^sdVne 

tin»et cpo^r net a* laleoal rq^xl iso, asi > to connect that bity ivicb the bfaiii 1Mi£ 

Tbd.ti^iTve allowed by tb^ ttct ex^ediin thehrc«r 1888, and altfbMgh'in ihi 

year 1839 the legislature renewed, the «fmi^i it ^dldtto upon neW cbndfltiefefi 

^ ip>^,&v0r of the PefMM^dnaiiarhtide^'Wbiph^iaflinr •&iH' investigation, i^ Was 

4f)efnei)^i9expedi^t.lBt icoept. Nopia it .j^rob^ble^^t these restrictions^ ^itt 

be relaxed, unless the company would consent: to tibitodcto any other jpoiM 

oi^ tb^ Ohio iriv»r, :and ^terminate live road «li ' tfae efty' of Pklsburg'^ ^f at 

The ck»^l^ ^|ktbe Sllite of Virginia, ptesiedJ b 1MV> fiMted, Within 
that State, opost o£ ithe! piairiieg»i tdnfdnred bytthw Marylcind baM> >nd al^ 
L^)^ed tbe.Koad 4|0;atfifci^)the:Ohi9 rmr atianywintnotleiwer diab^'the Lit^ 
tj^JK^biiLW^; bMt| hft 4<tub0eqiifirit ttst, pasted ins lA-pril 1838^' ren«iwhig ttid 
g^ifai^t fpr a longer nerio4f «tb^ eottpacyl fyps regnired toridQi(SinK«)'the Vafl^ 
f/ia4.t^..the cit^ of Wkeekag. i Hhtf law alsd antborbed*a svbseriptibnt^b^ 
% Stfite of yirginu^ fo ike i«ocktofvtibiicompanyt«fiotta,mi)libn of idottaw 
fii^^t^ like sum j%ib^city,ofilFA«Wt«ja'^'-''-' ■'» ''' '■-•■- -'t. '" .'I'-' 7j-t.-'->il 
I .. << Until recei^ly^ the ^^onstrpetioa df iihe ^oink finam^CkmiMtrlandltet Wh««l( 
ing^rWitbout using ^part,<i^i|J^e|.tnri^oirelMBl;Pein9ylbnnia;,.w^ deenvedP^ 
tbf^ supposed, to be best/aeqnninted wm'thefattbject,mlt6gethec(impraai)(^ 
ble; 9na it i^ not unr^aso||ahl^to>coBeiUxie^thsl ^it iroptesdon^a^rthdliA 
ff yi/rginia 9Jf |636^ limita^g.lM tero^inajtion of thn^roadtto >Wiie4Ung^^hit3 
4 qaateriai influence MV 'imposing thet^nerQUSOondi^toof tfu 'P£^i>*<)^<IDM 
j(ftW,,pa3SC5d4nthef|ill^wiog.|i(eat<ir *- . . .<.: ^utvr/. I'f u> -i.- ''^-' "O 
I., ill. ..lu.'^ 1 ) Villi! i>-. ' . •. : '«..ii' '"'f iii .J . mny I* «'! "V «ii» 
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^The act of the State of Virginia of April 1838^ also contamed a 
tation in point of time, and contemplated the completion of the road oa or 
More the 4th oT July 1848. 

^ The Mockholders are already aeqaaiaMd twMi the elMtacles aris^ am 
ni the coaditioa of the moaer concaniB of the eountiy, and the oon 
derangement in business of all kind^ which reodered it abeoliilely i 
ble to finish the road, at least without numerooa sachficea, within the 
mentioned in the Virginia law. 

^ It has therefore become necessilry; pri6r to any resumption of the woiky 
looMp.t4>mn^r4l^Q^rt0tof i^ki^ some further tone, wkhin wkidi dis 
JMiard i^y be enabled to-aea^he pitikgflt;^rBatedf^/^aainrt8r«fi48R 

'' Undier those circomstapqaa, tne board directed their iitention ta theei- 
yantage of a more southern termiaatioa of* tka load^ thaa that eomeBplHBi 
hf the Vkginia act of 183a 

^ Accorduigly, in the suAiner of 1818^ they directed a partieiilar leen- 
aoisance, by ihe chief ^cagiaew, of the oenniry between ttie FotMme wd 
Ohio rivers, at various poiata aaoa the baec b e twca a Wheeliiig and ta^ 
kersburgy in order to ascertain the facilities of escteadiag die railfoed duao^ 
Maryland and Virginia, and through Virginia alone, wittumt 
Pennsylvaaia r and also to ascertain me most practicable and ad 
connections with the trade of the State of Ohio, and, through it, ef the 
tern States in geaeml 

^ The general result of Ihe reeennoiaBace has satisfactorily idhowa As 
practicability of consuueting the railroad ihroogh the tStateeof Ma nisei 
an4 Virginia, without passing into Pennsyhaaoa, or throagh the Stale «f 
Virginia akaie, (avoidisig both Pennsylvania and MaryttuMiy)iMr 'variooeai- 
Tantageous routes from severfed points oa the Potomac at and west of Ai 
Soth Breoeh, to aandry j^oinU apen the Ofaie iiver, beiaiaea* WlieeiiBg asd 
Ihe mouth ot the Little £uenhawa« 

^ All the routes embraced by this recoanidsaiiee, Ifarongh Marylaad asd 
Vkginia bate three principal t^minating poiManiHtMi the Ohiariiwr, nass- 
Ifi the neath of Fishing creek, the laoa&of Middle Island trreek, andils 
IQpath of. Little Kenhawa at Pisikersblirg* 

" By extending the toad along the CMiio Tsasiy'SM^ bthev interaiedisto 
Iioint within the above range, such as 9iMkTvM$wm MAfUUa, ti^ht, if de* 
sirable, be made the terminua 

. ^ These routes slight commence eidier at GomberlaBd, or et die eroesi^ 
of the north branch of the Potomac, aix tnilea bebw.'' • e • 

*< It has beea obaerred that the chief oUeet of ihaiattOdbctkm of raihraji 
aras the transit of meichaadise : and, ahheugh in the coursed thek i^ 
rations it has become apparent that passenger Qrafalliag will W the bittiaea 
of greatest valuer the oragineldeaiga Imb iMtaeaeef IM pisshive inpommea 
Oi the contrary, the saocessful applicatioB «f leoomotive power, y& tlie tram- 
portation.of merehandiae and heaTy batthen. has satbfii^rily shown tk 
edaptation of proper Knee of railways te all the parpeses ^ commeresL 
Recent improTements in the constractioa ef the ways ; in the locomctifs 
power and in the ears and elher itmchinerr ', greater economT in the csst 
ctf transportation, added to the Bteadtaesa and anifermlty iA their operaiieBt 
in all seasons of the year, and to the ineresaed veioeity easily maintattcd 
without iajury to the way, haTo satisfactotily shown, both in the Uailed 
Slates and in ICurope, thai railwajrs, par^ularly those of great length, may 
he^^filaUv employed as tborooghfiires both for passengers and burthesi 
On both sides ot the Atkntic they are uniterSally used for both porpoeei^ 

m^ ^re to a great extent becoming preferred lines of communicatioo. 



^Within tl^e last tweitre yws little if any capital boa been, employed m 
the ct)ns(ruotion of canals, either in this couatry or in Europe, except pet* 
haps, where necessary to avoid obstructions in navigating rivers, or to unite 
navigable wsteis for the purposes of a continuous navigiition ; while during 
the last twem^ years, ia^^onstiucUog wad perfocting a syAem of railway^ 
an expenditure baa been incuiured, eq^ to, if nol ey,»flding Ihe cost of att 
the canals existing in both countries. 

<^ In England, railwavs have been long in use, in connection with the most 
extensive collieries ; and as a part of the works of the Delaware and Hud- 
Mm coal company in New York, a railway is employed Hfith decided ad* 
lantage for ibe transportation of their heavy bnrth««L'' 

We are sorry to benUeto show the board in error io one of their poik 

;ions : '^ Within the last twelve years'' the State of New York has spent ftQ 

nillioiB on canals and, adding the sums spent in>that time in Ohio, Indiana, 

Illinois^ Pennsylvania, Maryland, Virginia and Canada on canals also, we 

ihall have a total ejqpeoditttveof ifty millions^ wor^ than thrown into tho 

itlanUci spen t oii jaoawttents t>f fotUy and corruption. This large sum 

m be^ laid out in the miost efficient way conceivable to prevent the under- 

%\f^'ing of other w<^ks*— it is in foot an anti-improvement fund of the roosi 

oroMdable diaraeter. To it we ara indebted for tb4 wretched sestnctiona- 

mpoaed on Um people of this State,* who are not only subject to a direct tax 

>f tTOO^QOOi per aanmn to support the canah and meet Uieir liabilities, hvX 

fp also debarred firom the use of railwajrs for the transportation of freight 

^or the pitiful act of la^t winter allowing them to carry freight during Iho 

uspension of navigition^ but p^yaig canal tolls, is little bistter than an hi* 

pit to the cooMfHini^. B«t Itttk better, is -the conduct of the l^islatures of 

^ew Jersey and Maryland in taxing passengers od railwaj^s. The Baiti« 

lore and Ohio company are unable to reduce their rates of fare between 

(altimpre and Washington because the State reccjves 90 per eent of tho 

ire, and the consequence is that numetous lines of stages are in suecessfid^ 

perationand great numbers of passeogers are induced to take the steanh 

oats of: the Chesapeake. Fs«iey foj^ a moment a tax of 90 per cent^say 

ceat8-**on each passeiig^i traveUing^on the Hndson ! 

For a long tiaeie the great dj^uky was to xaM thamsaas for canryiikgf 
te railway tot|^ westward; aow the obstaeles^vrhidi oppose ite ^ogress 
ro those raised by the tegistatareaof the Stetes of Tirghua, Pennsylvania 
id Maryland. i 

A careful perusal of theso reports will convince most pejrsons, that all 
e require in this couatry, to se^wio the construction of all really useful 
>B«siMiaitH*ftia'tote ^let^afaM*'- 

,j ^.' I \i n r* " ■■' ■ ' ] J ' •( 

BOSTON \aND ITS JUILROADS^t 

Who that has visited Boston, and witnessed the eiiterprisei of its inhaUu 
its, the public spirit of its men of business, and the rapid , increase of its 
iblic Tvorks, does not see the gianf strides with which it ^ Qverfaauliipg ita 
oud sisters, New York and Philadelphia t T^gh l^y mo. means tha 
rst city to embark in the coi|stnictioa of railr9e4*.|br t|)a puqKM^of opsf^. 



Ml Eastern RaitroaJ, 

* ' • *•• ] -i 
ing^ a mote i^pufftnd easy commtmication with ihe interior and distant pcm 

of the couatry, yet she is now by far the beet accommodated with iheae tuw 
axkd mQJies^saving machines^ of aoy city in the Ujhoii. ThereareJU-Uiis vam 
n» lea^ than six diaiiDct laiboadi, rdliotiBg' frotti BottM iifto ftre difetett 
Siatea ; and sevemt of these road» hare^^ branches lo'^itDporthnt nmnnftctnr- 
ing town or shipping porta, whose centre of business is Bo'stoa, There if 
at this time near twelve hundred miles of cowucUd railroads termkMOBg 
in Boston; and they are siiil extending the main Uoe^ aad iocreafliDg tks 
number of branches, ia Tarkme diredions, ta oiker impdrtant tdtme, so ael» 
imMUft a steady, sapid aad permanent increase of ^imsifi^ss afid thereftre 
of: the population and weakh of Boston. 

. <We wore delighted iirhen attendbg the comrentien ef citi^fenas of Mntt* 
chxu^ietts, VetnoQl aad New Hampshire, at the Tremom Temple m Septem- 
ber last, ta observe the epiril of the Boston oapkalista ia* rdlftioia totheei- 
teiisk>n ^ the Fitchbsrg railroad DorthWavd to VermoAt said^Chnada ; aatf 
especially with the aoble liberality of the president of thiK eenventioxi, wiis 
said that " on reading the veport <^ the Engineer** who sorreyed the ro^ 
£Mm Filekburg to Bfatdehato', ^ he felt ^ to be Ats dutff totbethe bndaoi 
mea ef Bostoa^ to subscribe tea iAsasaaddoUan towards boiidkng^die roai* 
Who ever heard a New T<yrk fsafntalist speak of pnnDOiing pnbGe worb 
as " a duty to the business aien" of New York % Echo answers, Who f 

' Tha be8l-*-the true spkk penraded the Boston merchants on that occasion, 
and^l/ifjf men wers appeiaied top^eaent snbscription papers to the merchants 
and business mei^ for their qtiota of the ^,OiM>,008 to complete the capital 
reqtiired to build the road to Braltleboro' ; and of %heir sticcess in obtajning 
it in due time there was not a reasonable ^ubt, notwithstanding about $!,- 
600)000, had abeacfy beeo subscribed in Boston: since January hat, to otho^ 
railroads^ braacbiag from those already coastmcted and terminating in Bos- 
ton, it is true that, in thus openbg ^eir numerous aTenues into the intex> 
or and to distant! parts, they are promoting their own penmrnent hiterest by 
the rapid increase of husiness, and ' oottsequently the Take of teal estate; 
aj^^keBefbraiftauy beaaidthat they are entitled to to credit for dieir Iibe^ 
alkyh-tkat nay possibly basa^yet they are ebtided to much credit and we 
wish we coakL say the same of the citizens of New Tork-^for their sa^a- 
city in making the discovery — and of profitmg by it. 






This road conststs of three distinct corpon^ioos 7 eae> in. 
one in New Hampshire and onem Maine its etftire length is 106 mika 
and its cost $3,786,218 17. 

"The 'management of the whole line being in one cpropany, or rather two 
coibpani^, having the same man, D. A. Neal, Esq., of Salem^ for president 
of eaeh, %ere is no jkrring of interest, but all things appear to, be well man- 
a|:rf. They vBvided 6^ per cent, in 1843, and judging from what we saw 
andle^rtied fa' passing over it, and from the monthly reports of basiBcs 
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diis year p Ist July, the net profits will e^cceed 8 pet cent Tbe nmnbear -i 
of tickets sold per day is about 1500 and the average price less than 5&eeata 
each which shows that a very larg^ part of the travel ia WtiAf travel , Da* ^ 
ring the past winter several thousand cords of wood wfre brpught over this 
road from Maine to Boston at $2 a cord, thujs 4einMi«traii^g in a convinciiig 
manner the value of railroads, not only to large ckies but .also to thoae^who 
have anything to send to market — even wood. 

The machinery and cars on this road are of a 9uperior order and the con- , 
ductors attentive and aflfable. The road is in tolerably good condition \ the 
rail is of the T pattqm, suj^ported by cast iron chairs of peculiar construe* 
tion, being mq(p^ higher than those in gener^ use, designed to. aid in keep- 
ing the track nree from snow. 

When this road was commenced, the majority of the inhabit^ts of Salem 
doubted its being a good investment of capital, and some. even proposed, as 
we were informed, afier it was &irly commenced, to abandon it Yet now, 
notwithstanding a rival road, the Boston and Maine road, through Andover, 
Dpver and Exeter to Portland, or to North Berwick where it unites with 
thif road, it is esteemec^ a jg^ood investment, and the people a^re actually talk* 
mg o( another railroad fi^m Salem to Boston, intermediate between this and 
the north Mnd through Andover ; thus showing in the most conclusive man^ 
ner that taifapoadiB above all other modes of communication, create their own 
business. 

An efibrt will soon be, if it ha^ not already been made, to e^ten(| thiji road 
on lo Brunswick and Bangor, thereby opening a more easy comrouoijcatioai « 
between Boston and the interior of Maipe. This is a n^easure certain to be 
carried into effect, and at an early day. . i 

The following extract from the report of the directors in July last, wili 
show the estimation in which the stock is held by those who k^ow its value. . 

^ To meet the increased and increasing traffic, six new merchandize cars 
have been put on the road, and one of the heavy engines so altered as to be 
better adapted'^to the rails, and a part of the cost has been carried to con- 
struction account A new engine of great power has recently been receiv- 
ed and is now on trial, and a new |)itssenger. car will shonly be placed pp 
theiiack, the till of wMeh, about §8,500, when paid^^^U be carried to the 
same acaonnt, and wili it is l^ie^ed be. all the additiAAal working apinratas » 
that is required for our present business. ;.,, 

" The 1950 new shares held by the company, as pqr last jears report| 
were disposed of shortly after the atkhiial meeting, at paf- 

BOSaXIN AjEID MiUW^ JUUJLOAi^ 

This road embodies more distjnct ii)terests than almost lAy other road of 
equal length. The distance from Boaton to Bort)^ by 4h«8 route ris 100 
miles and there are no 1^ than jSi7,e corporfitions embraced in it ; Ist the ' 
Lowell road is used for 16 ^es^ then thatvpi^rt in Massadiuse^ raaeUnf . 
to the New Hao^pshire line f . thei^ tha( parf ia New Ha^pahjire';. then tha- 
line ia Maine frqi^ fl^w (^iafi^pahm^ £k»uth.Berwie^^ Unilsa with 

the Portsmouth^ S«^od imd4 Pprtland road, on which4fa«i^«rs ma thialgHhJM 
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mfltt. ThSs road posses throagh an excellent country, filled with flofirri^ 
ing Tilktges most of which have grown up whhin a few years by means <if 
their manufiictu^efe. They divided six per ceht. last year and the net income 
Will probaMy exceed 7 per cent this year. l*he prosperous coodltioQ of 
this company has mducedlhem to construct about SX) miles of new road from 
Boston to a pmnt on' their present road near Ballardville and thus become 
independent of the Lowell road, to whom they now pay for the use of 15 
miles of their road. When this extension shall have been completed, as k 
wMI be early next year, there will be nx distinct lines radiating from Bos- 
ton reaching into adjoining States. The termination of this road with an 
extensive depot, is to be nearer the centre of the city (within 1000 leet of 
State street) than either of the others. The genera) management of this 
TOttd appears to be good, the cars are easy and neat^ but there is occasiooil- 
ly delay at the Junction, as there will oAen be, where two roads relj vpon 
the same power to perform a part of the service. 
The superstructure is laid as follows : 

^ The earth excavations, and embankments are levelled oC and one and 
a half feet of sand, or gravel, is then filled on to die road ; tne subaiDs of 
plank are thea laid loogitndinally, and the sleepers of chettnut, cedar or 
hackmetac ate laid transversely, partly two and mom half Ssei, aad pafdy 
Jiree feet apart. Iron rails of the T pattern are then laidv 8B|>pozted allM 
joints by cast iron chairs, and spiked to the sleepers ; sand or gravel ia thcD 
filled in between the sleepers." 

Tho averrge widdi of grade is 14 feet, and the greatest corratore 1060 
feet radiua 

This and the ^Eastern railroad" through Salem and Portamouth, may 
be cmisidered rival lines, yet. the managers of both appear to be actuated \f 
a desire to aecomitiodate the people^ and at the saqne time benefit their stock- 
holders, rather than to destroy each other, and they have therefore 
into an amicable arrangement by which the fiires on the two roada axe 
fi>rai. 

L0W£LL BAlLROAn. 

This is yf^ beHevei justly ocmsidered otte of the beat built and noil pm- 
dudvre railroad in the coonlry. We passed over k a short time aince and 
found it in excellent condition and well managed. This was the first 
road built in this country parallel with a canals and now. th^ canal ia 
ly thought ott akhough it is still in use, as we inferred firom what we saw. 
The business of Lowell nmst be gfeatly fiieBitated by this road, as mnsi be 
that of other manifiictiirkig tenprns by its con tiana tio&^-^e Nashua and Con- 
cordroad; and it appears singular to those at a distance that the people of 
New Haamprfiiro will stand so much ki their own light as to prevent its ez- 
tenw»4K«)S8 the State to some point en the Cbni^pticut river firom whence 
it may be oxtaoded to Burlingtott Yt, or to Canada [ but so it is, and they, 
likeihe piople of this dty will be compelled to do hi selfdeience what they 
sho^d faaa^ dMe m m mattoir of polky , before others got the start of than ; 



We^nreid^ditaiipttaited vk i»H obl»miD|; doann^iilttwluck leoiddeiMible Um 
CQ;f{leak.de/init#l}^ m xoladfii to iu i{Qnr«et.b«iiA^B& at, compared .with pve* 
▼ioufl y<»it ; but fiwn wlhat we Uftzn^l kitaafe to aaticipftie a.gnater divi* 
(bad Uuui.WMpaidl last jeac^ which wmS per eeot i :, 
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HAHLEH ItAU^ROAD. 



Tnis road was opened on Saturday last, 26th inst., to TVhite Plains West- 
Chester county, the distance of about 27 miles from the City Hall. The 
president, directofs and invited guests of' the company left the City Hall a 
few minutes pa^t 1 F. M.^ and reached the terminus of the road, near the 
irilWe of White t^lains alittle after 3. ' The route of the road is for sever- 
i\ miles along the valley of the Bf onx, crossing it five times in seven mile^ 
3o toLT as we could judge the new part of the road is substantially built and ' 
he rail of good pattern and well laid. From the statement of the president 
ive learn that they have now ample power both of horse and steam, with a 
nil supply of good cars, to work the road efficiently, which we hope will 
»e done both for th6 benefit of the stockholders and the convenience of the 
ommunity. 

Soon after our arrival at the terminus of the road, all were invited to take 
eats at the tables^ which were under the charge of chief engineer Downing^ 
nd of course well supplied with steam. The president of the company," 
Jamd BaTikSy Esq., took the chair, and was supported on his right by the. 
hancellor of (he ^tate, and on his left by the vice chancellor, with several 
lem'bers of the judiciary and of the common council of this city on either 
ide, wlio appeared to take a deep interest in the important business, of the 
ay, and to enjoy in prospect the benefits to result from the extension of t,he 
3ad to that point The president made a,lpgthy statement in relation to ,. 
le present condition of the company and alluded to the probable connectipa 
ath the Housatonic railroad and to the possible extension to Albany direct^ 
at he did notj nor did any other gentleman who spoke, take the broa4 
round which we feavie long contended fi^r, that, there must, toillpnd shai«l 
B a "railroad directly to Albany and above all to lake Erie ;, and^that it is v 
ot only ihd interest biii a)so the au/y of thp cap^Iists, owners of, real.et^ 
le and the business men of New York, to come forward at once and 8ub> 
Tibe ft>r the stock ; and we WiMft.SOmewhal disappointed in not hearing 
leae ippprtant tppica discusne^ by som^ of th« afaie and ^rtftllf intnrogrtl 
iendii of railroads who we^e toasted <and responded ^to tb^xu^mpliaMlit 

Many toasts i^ere giy^ and spaechss JQad^y^^oinpUme«tasy.to4heg6»- 
imp^ y^^o no\|( ^T,e thamanageo^eot.Qf tbo ^vockju^we hope they ni|t t 
>t only feei ^^co^n^ig^bu^Iao ia isty bfmnd to lutopt immdiaii xmt - 
res to extend the wqrk to Alkany, It ia now more ih9M*4kpen yea* 
ice the JEIa^m.raUirpad was co B » m ffoc^ » dttnUg which time tha^eityof i . 
c^i|tqB J^lfk^o^nstpuaed H w^i^md maii^y t» thc^tmstrtietiab vimuif^a 



fi^ekmnirU miie»of ratttoad, byitWekslie rdKbatdiiMllyjIw 
States, and shares with Neir York the benefit 0/ her grwt cmak and ike 
iomensstradeof tbegtearweit It is not, tliea,w» tmsi, ezpectmg iso 
mocb of those who have gi««i new impenis to the wcAb on the H«rte 
railraad, wh«& we say l» then, fentlemeD the peopk of New York look to 
you and others of like eBterprise, for the eaOeneion of thia work, aad Ml 
only this but one of still greater importance \ so that we may, when obi 
noble rivera are in icy fetters bound, penetrate the interior. Shall they be 
disappointed ? 

A more favorable period could not perhapp be desired than the preaent 
for the resumption of operations on these two important roads. There are 
now in almost every direction, long lines of railroad successfully engaged in 
the transportation of freight as well as passengers ; and it is no longer 
a doul^ful question of their ability to compete successfully with canals ibr 
heavy freight It has also become matter of history that railroads create 
business for themselves ; and that when judiciously located between impor- 
tant points, and especially through a productive agricultural and mano^ 
turing region, they not only contribute largely to the business oicilities of 
the people and particularly to the poor^ with whom time is capital, but also 
insure to those who owq the stock a liberal, and whatia better, a constantly 
increasing return. Rivers increase in volume as they receive the successive 
ttibutaries which flow into them^and are of course important or insignificaitt 
in proportion as their course is extended and through a region afiordlDg 
abundant streams. So with railroads between important points,^ and througk 
fertile regions, abounding in the elements of a varied and extensive busioesi 
and terminating in large cities, they become useful to the people and prov- 
able to their owners in proportion to their length and the number of branch- 
ea and latteral roads, which are sure to connect with them from year to 
yearj when once in operation. Theft it is that those links in the long fha« 
of' road, which are nearest to its principal termination, become the-moai in- 
pprtant and most profitable. Why not, then, gentlemen of tho Harlan iail> 
rokd, make your road the last link in those important chains which are snx% 
to reach, not only Albany and lake Erie, but also the Canadiu, and the grot 
far off itesi f These and nothing but these are terminations worthy of the 
eflbrts of the «7y 0/ JVw Ybrik / 

RBallNO BAILBOAB. 

8tece our last number the second track of tihis road has Been coinpTeted, 
and we have to regrst our inability to be present at the celebration of its 
opanifeg in accordance with a polite invitation to be there. D mauers little, 
however ; the day was auspicious, the company large and merry, and dM 
peffotmance all that^ and even more than the naost sanguine friends of rai^ 
rosrii had daimad for locomotive power. We only wish that the whole 
city of New York, or at least every Htmess man of it, could have beea 
th^ tajsee die ** Oai«rJs^ h)c6motive, vnlh its 1S9 iron cars, cantainine 
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fB4 tdHi d/^^ dif ^^^tajr*^ffiddit tb load the largest packet that erer ' 
iftil^'oiil df ^Hri^ "ptrtV pre^k^ to the^introduction of Idcomotitve tngixM 
Mo^tbe Uh4fed'Stdt«8uW^g: 6ia[' ftt'Uh^ rate 6f 9 or 10 miles an hotir^ 
towards the Delaware. What Would^ the British army have said if, wlnld 
IblQrvfeM fdmllliiig ia 4W liigDc6rM*«f ^wfanerqimrterB ina krge dty, i[nd 
WAs^uffcnta and hit brkre OoAtioei^tails'Weiie iireeeing and starving «tt Ydlb 
ky 'Forga^ Ih^'faad 'diwdv^red' Ike B(f»r4|aofaof such a power with stfeb 
fi^0weni'?(. There would havd been, ittttikes nS) more swearing than then» 
er^ '^t^aiu: Flanders ; and potsU^f the sight of sneh a performaace niight 
|ftiiv« vtoaa^ Ihagood oitiitehe ef N«w York to the peHbnnanee' of *thelf 
^^l and to th&'toiMni^a of ifo-^j^MKiiiM^rilr which is to add so rniicktsf 
tha wealAi the .cbfl^iandtthe^r^teUio^of their city. 

I ( «"~~"^"^U^i— i^^»i^-».»^^— ^■^•^^^-^f—* ' * '* 

^" iJ'r J 'IMPROVED RAIL;R0AD CAR TRUCK FRAMES. 

SVe observed at Ihe'Fair, in Boston^ a model of an improved truck frame. 
fbt kyUIroad cars^ which We ascertained was trom the manufactory of Messrs. 
Ddvehpori and Bridges of CamBridgeport The peculiar advantages of 
tkis plan are its simplicity and durability. The entire frame is of wrought 
tfon ana ft IS put together and firmly secured by only eight bolts, instead of 
over ^lity, a^' in most wooden frames ; and what is also important, it is both 
lighter and cheaper than the wooden frame, and when by any accident, it 
ifikR be'bhyk^, tUe'fragmdnts'are still ^ood wrought iron, and worth half 
aifin^eh'ii'Whien heW, and in the bar. On Visiting the manufactory of these' 
giatietti^fi #e'ibutld^<tljat')ij'btli'er te^p^^, a^ 'Well as that above alluded' to^ 
A^f'<5iBits ^6 of lft"su>^rteV quality ^'d wonhy of the examinatibn of rah- 
mid'compani^wiini6^%j^rchase'&ui^ *'^'*' 

^^l^e leaiii by Iba Boftoa^faipeKs 4miC9a9|000. of the million repaired Doe 
i^uq^ete d^9.i^lFooil irom Fildlbarg, Mass. to Dyattlebc^o', Ft Ym beev 
tf^^an-in.Bostpasui^ tha:|:onv^Al4oa ia Sisjitembei last TUs Is aawejoh 
tidigated frona ^e ^ptf^t.^iJiicfiA byvUtet Boslofisaiiftialiihaj^'ineetiDg, and iiH 
cijiffL^t^ fim^iuitrf^sail^ ^JBfMloH.ta saikaad «Ciooldi ai^de Jaoaaifr 

^. it , . , • , .,:<,,. ■\ ; ''^ ^ ! / t f Tf 1 ' ^ ' ^ f * ij' J ■ ; :• . 

J?f* T^,^^?^^^^^^,V^ P^ft raliro^ company have latsl^t redaofA 
the ^reigbt for the transportation of flour from Cumboiland, to JBaltii^vas 
from si;cty cents to J^y cents a, ,barrei^ and from Harpec's Ferry \o BfJA' 
more to iwentyjlve cents, '• , ' 

) Tte i[ii41owfii^ tiotide leads to the supposition that flie old projected l&o 
ifd^astiith«'eebtre'6rYenn(iiH 2^ to ^aj^ttbrdt^^t into tb^ / 

^ Notice is hereby given that the books for subscription to the capital 
stock! «r tiib Tfii^bnt CMit^l1^lH>alr, T^%e dptoed on thd'SOth d^y'of^ 
tWi inditth,**it f i^cr6<*,'P.'Ml;'a*rM. Cdffrflrisf in Mohfpelier^and at How- 
aid's hotel ia*BwM«tbkL^ ' ''^'' 



^^OSPECTUa for an. ENLARGED RAILROAD JOURNAL, 

, ICSr Alter the Ist of Jaauary next, this JooimlwiU bo knied weekly, is 
gaarto form, of 16 pages, as from 1832 to ld3&. Tfa^ qvamity of mt»m 
given will be three times that of the present Jou?nal, and the frice will he 
increased from two, to three doUars, im advance. 

The immense amount of capM expended oo railways BthiteotsBdy; tka 
great number of new works projeclsd, and sare to be undermken before 
laog; the actual valqe of railways as permanent investments and the geaeral 
interest taken in ibem by the public, demand at least a weekly Jonmal d»> 
TOted mainly to the dissemiaatieo of railway mformation. In England there 
are at this time four such Journals^ exclnsife of the scknci6e works. Tken^ 
kewever, the openness with which all is carded onisad the hoteresc takes 
at their frequent meetings by th»$io€kkoldors who are not direcU>ra, fomisk. 
as an immense quantity of matter for the railway press. Occasional extracts 
from the discussions at these meetings will be of use here ia stirring np the 
mdividOal stockholders to a knowledge of their rights. Our limited ^scs 
as well as the sphere of oar discussions for the last few years has kept our 
circulation almost entirely among Engineers ^ but we now propose, withool 
rendering it less useful or interesting to them, to add much valuable infi»- 
mation wanted by a new and very large class of readejrs whom we hope to 
reach. 

The object ot our journal, when first established, was rather to eoUecl ii^ 
formation which might be useful to those embarking in, or baviip^ the sa« 
periptendence of, such novel undertakings ; as at that time there were oa^ 
d9 miles on five difierent railways in operation, and locomotive enginea were 
scarcely known in this country. Then details ^ construction occupied tki 
prominent place ; whereas now, the managemeni of railways, their co$ij «» 
eome and dividends^ will especially receive eur notice ; though all improve* 
meitts, vrjnther actual or projected, will ef.eoniae coftthrae to receive our 
VDNsniftting attention. We now intend to bring om a weekly paper whiA 
•hall not only be usefitl to the Engineer, but we hope indispensaUe to diat 
kcg6.portion of thecomoKBii^who look to raihMrys asofiering a safe, pe^ 
wuMot and piodnctive in vestment of eapM ; or, we may say more briefly, 
that we aim at a Railway Journal for sioekMderij and those taking a gen- 
eral interest in the progress of railways and other public works, as well as 
in Engineers who have the superintendence of construction and the mai^ 
agement of Yailroeds. 

' We shall publish in each number carefully corrected taUes, showing the 
statistics of the various railroads both in this country and in Europe, togaher 
with accurate reports of the weekly sales of stocks ; and we ^hall ^wk 
fireely in relation to the managem^ of railroiuls as we, may from limno 
time feel called upon. 

-.We desi^fn also to make it us^iii &r adjvertisipg Railway, Steaniboa^ 
Canal and.pther means of travel and transporlntioa, ^ well ^.ibr the 
n&cturers of Locomotive Engmss, Cam and aU othar IfaBkioeiy* 
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THE UAl3LROAl> JOURNAL. 

JCf- This number closes the volume and the thirteenth year since the 

commencement of its publication. 

I ...If 

Of the wonderful impi'ovem^t^ made within that period, both in the con- 
struction and management of railroads, it is quite unnecessary now to speak 
except 80 for as it may be useful by way of illustrating the future. It is 
enough, to say that the sjrstem has grown within that time both in this coun- 
try and in Europe, from less than one hundred miles in either, to several 
thousands in each country;. and that the onward progr^/3s of the system 
never was as rapid, as certain nor as successful as at the present time. 

Believing that a well con&cted periodical, devoted mainly to the cause, 
will promote its success, we announced in our last number that the Rail* 
road Journal would, on and after 1st of January next, be issued weekly in 
its original quarto form of 16 pages. 

It seems to us highly necessary that shareholders should become more 
fimnHar widi their particular roads, as well as with the operation of the* 
system generally, both in this country and in Europe. This can only be 
done by a more frequent publication of this or some other journal devoteJ 
to the subject. 

Having been the first Uy establish a periodical of the kind either on this 
or the oth^ side of the Atlantic, and entertaining the opinion that railroads' 
are destined with very few exceptions to supersede canals as well for trans- 
portation as for travel, and that in^portant improvements are yet to be made 
both in their coostruUion and imu^gement, we are resolved to devote our 
efforts to the advancement of this important cause, which is doing so much 
to promote the prosperity, comfort and intelligence of the millions — the 
mass — the poor ! 

We hold that railroads ate doing more than any other institution among 
ua except our schools, towards placing the people on terms of equality, and 
fortunately their tendency is to level upward, instead of downward. Tliey 
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enable the poor man to ride as comfortably as the rich, and what is of Ae 
utmost importance to them they save more than the cost in time. 

Entertaining these views of the value of railroads and of the advantages 
which may resuh to them and we hope to ourselves from a well conducted 
journal devoted mainly to the cause, we do not hesitate to adopt the plan 
herein indicated, and confidently rely for support on those of our citixeDi, 
whose interests are more or less identified with the success of railroads. 



SALTIMQILE AND (UDO KAILROAD. 

In giving the report of this company, as promised in our last, we would 
diaw attention to two important points towards the estaUishoieiit of which 
the Baltimore and Ohio company have contributed so largely. These are 
firmly, the very large amount of business which a railway through a thinly 
settled country will draw to itself and secondly, the views presented as to 
the Actual cost of transportation on works with the gradients and carves of 
the Baltimore and Ohio railway. Both poaiti(ms are again confirmed by 
the experience of the Western railroad of Massachusetts. 

It seems necessary for us to give the following report for otbiar reasooa 
We shall be obliged frequently to refer to it during the coming wim^ ii 
discussing the proper policy to be pursued in this State, and especially ia 
pointing out the causes which have so long delayed the re-commeocematf 
of operations on our greatest undertakings. 

At a meeting of the stockholders held pursuant to the charter, on tkeSkid 
Monday of October 1644, in the city of Baltimore, the president and direc- 
tors of the Baltimore and Ohio railroad company submitted the following 
report and statement of the affairs of the company : 

Fir$L—Of ike Main SUm. 

The statement A shows that the state of the compan3r's afiairs on. tho 9Qdi 
ultimo ; and the revenue and expenses of the main siewiy for the year eodii^ 
on the same day, are shown by the statement B. 

There is also submitted a tabular statement, marked C, prepared by the 
engineer of majchinery and repairs, which presents in detail the opentioos 
of the main stem, and the actual expoises of working that part of the roai 
during the year ; together with the amount of rec^pts, from all sourcai, 
during the same period. 

' These statements show a considerable increase both of travel and trade: 
and a diminution in the expenses, in proportion to the amount of btmineos : 
and it is worthy of remark that, although the number of passengers over 
the entire length of the road, has increased at least thirty-six per cent upfla 
that of the past year, the afi^gregate increased cost of transporting them m» 
not exceed five hunared dollars. 

It is believed that the economy in the working and management of the 
road, is as perfect las that of any other similar road in this country or i& 
Europe. 

The rev^ue received from passengers, is greater by 9&9,712l2I; and 
that from tonnage $22,061.32 than the receipts from the^same sources dur- 
ing the preceding year ; making together $81,773.53. 

The net receipts from the busineS of the main stem, over and above the 
ei^penses^ ind^>end«Bt of its connection with the Washington branch, amount 
to the sum of 9346|946.03, being nearly five per cent upon the capitai,asd 
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one per cent more than the net earnings of the yeaj ending on the 30th of 
September, 1843. 

The injuries to three of the culverts near Harper's Ferry, alluded to in 
the last annual report, have been fully repaired, and the work finished in 
the most substantial manner, at a cost of $1,500 less than the estimate pre- 
sented in that report 

The board regret that, in the present report, they are called to record an 
accident to the bridge over the Potomac at Harper's Ferry, by which one 
of the arches of that structure has been destroyed. 

The arch gav% way under the weight of a single Engine and tender, 
after sustaining the entire work of the road for nearly two and a half years, 
and, only the day previous, eight heavy trains of passengers and burthen, 
without the slightest indication of defect or weakness in any part. 

Providentially, no life was lost, and but slight injury sustained by any of 
the men who were carried down in the fell *, nor was the engine materially 
damafifed. 

A delay of a few hours only was occasioned in the passenger travel, and 
the interruption in the tonnage transportation was less than a week. 

The remaining six arches of the bridge, even those contiguous to that 
which fell, have received no injury from the fell. 

A thorough investigation into all the particulars of the accident, has sat- 
isfied the board that it was occasioned by the decay of several pieces of tim- 
ber, comprising an important part of the framing of the arch. 

This part of the superstructure, in order to protect it as far as practicable 
from the weather, had been closely covered by weather boarding and roof- 
ijag^ which rei^i^ it inaceessible to the ordinary inspection constantly 
made of these structures ; and the timber having been in use for two years 
only, there was no reason to suspect any unsoundness. 

No settlement of the frame had previously taken place inconsistent with 
the soundness and safe^ of the structure, and it had borne, only the evening 
previous, the usual trials of its strength ; indeed the final fracture took place 
m a part of the frame so situated, and so surrounded and kept in place, as 
that there could be no sensible yielding without a total giving away. The 
decay, therefore, most probably proceeding from an unperceived leak in the 
tin roof and the spreading of the water between the several pieces of timber 
composing the straining beam, had been progressing silently and unsuspect- 
ed, until &e strength of the remaining sound wood became insufficient to 
withstand the strain to which it was sulijected. 

This accident, it is believed, does not authorize any suspicion of an inhe- 
rent defect in the principle of construction of this, or any other bridge em- 
ployed on the line of the road. In the opinion of the skilful engineers, by 
whom the plan of the bridges was adopted, it is a combination of the most 
excellent and approved fbrms of superstructure known to the sci^ce of en- 
gineering : the principal features being modeled afler those of the celebrated 
bridge over the Rhine at Schafif haausen, which, previously to its destruc- 
tion by fire, was considered one of the most admiraole specimens of the art . 
in the world. The lilavy trade of the railroad, and of numerous droves of 
cattle on that part of it common to the public, which the ruined arch had 
withstood for more than two years, and the greater evidence of strength of- 
fered by some other bridges precisely the same in principle on other parts 
of the line, for upwards of five years, also inspire great confidence in the 

Slan of these structures ; which, from the lesson now learned, may be ren- 
erad even more secure in the futura 
Immediately after the occurrence of the accident, the weather boarding 
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was removed from all the other structures upon the line of the road, and a 
minute investigation made into the- state and condition of all their parts. 

Every precaution will be immediately taken to give additiooal strength 
and security to these structures ; and nothing will be omitted to prevent a 
recurrence of an accident. 

The board have already determined upon a plan of reconstmcting the 
arch at Harp^s Ferry, which will not only ensure more adequate protec- 
tion of the timber from the effects of the weather, but, at the same time, ex- 
pose all parts of the structure to a daily and minute investigation of their 
condition. 

The entire loss occasioned by the accident, and the scm required to restore 
the arch to a condition of even greater strength and security, is estimated 
not to exceed 87,594.40, being ^,932.92 less than the surplus revenue of 
the year just ended. 

In all other respects the entire line of the road, including the depots and 
water stations ; together with the cars, engines and machinery of ef«ry de- 
scription, are in a state of thorough repair, and adequate, witnout augment- 
ation, for the accommodation of twelve per cent more than the business of 
the past year. 

During the year there have been paid to the Messrs. Baring an instal* 
ment of $50,000, and interest to the amount of 814,809.72, amounting, with 
the cost of placing the funds in England, to 871,106i^ and the former 
being paid in advance produced a saving in interest of 81,100. After these 
payments the balance due Messrs. Baring, payable in annual instalments of 
850,000, is reduced to 8200,000. 

In the same time there has been paid from the receipts of the year, for an 
additional engine mentioned in the last annual report ; for walling the shafis 
of the Doe Qully Tunnel, keying up and refitting bridges ; for the sideliag 
at Dam No. 6, under the arrangement with the canal company ; for im- 
provements at the Cumberland depot, balances for rigfhtof way, and various 
other items arising out of the construction of the road, the sum of 840,747.45. 

There have alM been paid in the year 829,200 of the debts remainw^ 
unpaid, alluded to in the last annual report ; leaving of this class unsettled 
onr^ 811)500, which is yet in liticfation. 

Besides the foregoing items, there' have been applied during the year 
838,216.74 to the conittruction of coal cars for the transportation of coal 
from the mines to Baltimore, pursuant to die contract wim the Blaryiand 
and New York iron and coal company, referred to in another part of this 
report : and which, during the present year, the board propose to reimburse 
from the proceeds of the coal tmda 

After these payments, and the payment of interest on account of the mil- 
lion loan, the net revenue of the year from the main stem, (including the 
sum'of 861,956 received from the Washington road,) amounts to 8200,56^* 
18, and with 810,945.14, the surplus of the year 1843, makes an a^^regate 
of revenue on hand from this road, of S21 1,527.321 

Of this, the board have applied to the purposes of the sinking fund, ac^ 
cording to the resolution announced in the annual reik>rt of 1642, for the 
reimbursement of the loan contracted for the construction of the Washing- 
ton road, the sum of 920,000, and of the balance, they have determined to 
divide among the stockholders, two dollars and fifty cents npon each share 
of stock, payable on and after the first day of November next ; leaving a sur- 
plus ol S16,527.82 ; being S8,932.92 more than the cost estimated to repair 
the loss occasioned by the accident to the bridge at Harper's Perry- 
While reporting the condition of the main stem, and result of the op^n* 
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dons of tho'yeaTj the board would not discharge their duty if they failed to 
recall the attentiou of the stockholders, and especially that of the city au- 
thorities, to the onerous expenditure annually incurred by the necessity of 
introducing passengers and burthen into the city by the employment of 
horse power, and which must necessarily subtract that sum, whatever it 
may be, from the amount which might otherwise be divided among the 
stockholders, and paid into the city treasury. This source of expense^ al- 
ready amounting annually to no less than $18,171.T7, must cohtinue to ia- 
crease in proportion to the augmentation of trade and travel over the road. 

Considering the numerous sources of competition with which, in its pre- 
a&kt unfinished condition, this work so essential to the prosperity of the city, 
must contend, every motive of sound policy would seem to recommend the 
utmost possible reduction in the expenses of transportation ; and if Baltimore 
hopes successfully to contend with other rival works, in whatever quarter 
they may exist, the public authorities will find it necessary to lend all the 
aid in their power to cheapen the introduction of produce and merchandize 
into this market. 

The necessity of employiilg horse power through the streets of the city, 
does not add less than ten cents per ton to trapsportation of all kinds upon 
the railiroad ; of which the obvious effect is not only to drive much of the 
trade to other channels, but to reduce the net revenue upon that which it 
may be possible to retain. • 

The harmless employment of steam power under proper regulations in 
the streets of other cities, and, by another company, in those of Baltimore, 
already shows that the privilege may be extended to this company without 
serious apprehension of damage ; and it may be safely affirmed that if th6' 
cky authorities desire to retain the present amount of trade in flour and other 
produce ; or to enjoy to any considerable extent the advantages of the trans- 
poctation of coal, this privilege will beindispeiisable. 

Itf the !aA annual report, the stockholders were informed! that, upon the 
application of the Chesapeake and Ohio canal company, the board has 
ooQsented, with their existing power, and as a part of the general trade, to 
engage in the transportation of coal from Cumberland to dam No. 6 on the • 
canal, at two cents per ton per mile, to be thence carried by canal to the 
District of Columbia 5 and it was at ^e same time stated that, the company 
nnght engage in it -at* less charge on the whole or any part of the line, 

It will appear in the course, of this report, and has alr^dvbeen officially 
« stated totbe'legiBlatore, that it may do so at little more than half that charge. 

The charge of two cents jper ton per mile had been pr^iously established 
as the' fixed Hite for'ihe trilnsportation of coal, without regard to time, djs- 
taoceror quantity ; and the object of the canal company, in proposing thfe 
arcangemAht, was. io induce this company to provide the necessary sidelings 
at dam No.. 6, and engage in the transportation, in connection vdth the ca- 
nal, at the same rates. ' ' 
• If in the opinion of the canal company a less charge than two cents per 
ton per iqile -would have been necessary for the success of the arrangement^ 
it desired t9 make, it would have been practicable to make ah arrangement ' 
foi that purpose ; qnd if the railroad company could have relied upon an^ 
amoant of tra4e equal to 50,000 tons per annum, it would have been willing 
to have increased its machinery for that purpose, according to the growth 
and requirements of the coal trade. 

The canal company proposed the charge 6f two cents as a rate mutually 
for the interest of both companies ; and, in the opinion of those proposing it^ 
as low as would be necessary to insure the transportation of coat upon the 
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railroad to dam No.'6,in sufficient quantities ^to meet^&e giowhig d^ 
maud in the marketer that article.'' 

Representing the toll on coal by the canal from dam JN^o. 6 to George* 
town, at half a cent j>er ton per mile, and the freight at the same, the preeir 
dent of the canal company l)elieved that two cents per ton per mile on the 
railroad, even during a period of two years, ^ would enable the dealer to 
«ell his in market at ;a profit sufficient to encourage the trade." 

The means of transportation at these rates being insured, the extent of 
the demand would, 'Oefeitheless, in the opinion of the canal companT, be 
uncertain, and the trade. necessarily in some degree, an experiment, only to 
be determined bv ciictunstances : though from assuraftcea received from 
parties concerned in the^ioal ifields, the quantity of iron and coal which one 
company alone would require <o be transported the first year, it was thought 
would amount to from fifty to eighty thousand tons : that " a regular supply 
being frumished the principal -steamboatcompany onthe Hudson would con- 
sume about $600,000 worth annually, and that the consumption of the ci^ 
of ^ew York alone, would not be less Ihan ^100,000 tons per annum.'* 

The oanal compai^ rightly judged that, if die cod fields of the Alleghe- 
ny could be developed to such an extent, or ev^ in a &r lets degree, the 
arranffemeot psoposed would be mutually advantageous to both companies; 
and ahhough this company was in no decree misled by these ezpectatiooi^ 
and were sads^ed that many years would elapse bdbre they could be real- 
ized even to a moderate estent, they were nawaUing to reject an appeal thus 
made, and decline a business upon terms which, under any circumstances 
and without reference either to amount or regularity, would yield a good 
profit 

The result however has proved diat the canal company either grratiy 
overrated the abilihr of the coal dealers, or the extent of die demand; sioee 
from that time to the dOth ultimo inclusive, notwithstanding thu compsny 
provided a sideling at dam No. 0, costing fi^OOO, — less thui 4y000 tons of 
coal, and not any iron, has been ofiered for txansportadon in the manner 
contemplated by the arrangement. It may be added that, during the saote 
period, no evidence was worded that any capital had been obtained fot 
working the mines, or any arrangements made towards the preparation of 
the necenary transportation of coal from thence to Cumberland ; except in 
the instance of a single company ; and by that, arrangements have beea 
made with the railr<md company for the transportation annually, for the pe- 
riod of five years, of fi% thousand tons of iron, coal and fire orick, froB 
the mines to Baltimore. 

Under such circumstances the board deemed it inexpedient to make sny 
addition to their existing power, or toadopt^the improved machinery hf 
which it is now certain the cost of transportation, may be» and in fact htf 
been reduced to litde more than half the cnarge assented to between OM' 
berland and dam No. -6. 

Until the board could be certain of completing the railroad to Combtt^ 
land, there was little occasion to investigate its capacity fiur the transportatioB 
of coal ; and indeed from the character of die machmery generally in v» 
upon railroads before that period, a general impression prevailed that for 
heavy articles, the value of which in market bore so small a proportioD to 
their weight as to admit of very low charges, for long distances, these rosds 
would not be a desirable mode of transportation. 

For, although a like weight-of flour and coal, other things being equal) 
might be transported at the same charge, it is nevertheless obvious that m 
consequence of the greater value of a ton of flour % k^n an equal quanti^ of 
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oofth, A latd of efasrge which might well be paid by the former,, would be 
altogether too high for the latter. 

The improvements in railway machinery, however, hare been gradaally^, 
but constantl]^^ progreieive ; and in the spnng of 1843, wh^ it was^ certam 
that in the course of the year the railroad would be completed to Cumber- 
land ; anticipating that,- from that time they Hught be required to some ex- 
tent to engi^ in the transportation of coal, at least for the consumption of 
Baltimore, me board directed a ^orouffh investigation by IMr. Knignt, chief 
engineer, into the power of their machinery fi>r the purposes ef braftsporta- 
tion generally, includiog that of coals andiron. 

For the bc^r understanding of what foHow8,.it may be proper here to 
Alata that, the 6bk(, if sot the only object for which railways were first in- 
troduced, was the transit of heavy merchandiae at a modierate rate of speed ; 
and, for many years afier their mtrodnction, were exclusively used for the 

?urpo8es of thefifreat colliery railways in Englhnd. As late as the year 
821, the first of the modem or travelling class was authorized in England : 
and in 1826 the railway between Manchester and Liverpool was chartered. 
Down to that fime the transportation of heavy merchandize vras the chief 
objeQ it professed ; and even then it was not determined to employ locomo- 
tive power. As late as the year 1889^ when it became neceesary to deter- 
mine the nature of the power to be emplo3r6d, the utmost capacity hoped to 
be attained in the locomotive was an engine weighing not more than six 
tons,, capable of dmwing on a kvel and straight road, at ten miles an hour, 
three times its own weight, and to cost less than 93,000. Although at 
least one eminent oiigineer in England ventured, at that time, to hazard the 
speculation that at some future day an improved engine mig^t be construct- 
ed with capacity to maintain a speed of twelve, sixteen, eighteen or twenty 
miles an hour, it was treated in the ofilcial reports of commissioners select- 
ed to determine the nature of the power, as so extravagant as to prejudice 
the scheme of employing the use of locomotive power. 

Long before the spring of 1842, this speculation had been more than re-^ 
alized. 

The genius of American artists al^o had outstripped the improvements in 
England ; and this company was actually employing upon their road en- 

Sines weighing fourteen tons, running on eight wheels, of which four were 
rivers ; and capable of drawing on a level and straight road 500 tons, and 
over gmdes of eighty-two and a half feet, with curves of one thousand feet 
radius, not less than eighty tons at a speed of eight miles an hour. 

The investigation made by Mr. Kmght, under the direction of the board, 
contemplated the use of this class of engines. So fax as it related to coals, 
it also contemplated a regular trade, which, in his estimate, he charged with 
a full share or the expenses of maintenance of way, and interest of six per 
cent upon the capital Including these elements, he estimated the cost o^ 
the transportation of coals from Cumberland to Baltimore at one cent and a 
half per ton per mile. Comprehending the same elements, the cost would 
have been less from Cumberland to dam No. 6. 

The report of Mr. Knight was submitted and published in March, 1842 ; 
and as early as that period, Ross Winans, an ingenious mechanic of Balti- 
more, had not only contrived a &r more important improvement in the loco- 
motive, but had actually constructed an engine weighing twenty tons, run- 
ning on eight wheels, all of which are drivers,-r-and with the weight equal- 
ly &tribut6d over the whole, so as that the bearing upon any one is not 
greater than upon that of the ordinary machine of ten tons weight, — capable 
of haniing over a level and straight road, 1100 tcmn ; and over grades of 
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eighty-twcvaDd a half feet to the mile, with curvatures of one thongand fret 
radius, about 170 tons, at a speed of eight miles per hour. 

With a knowledge of the results of Mr. Knight's investigEtioii and of the 
further improvements and advantages in railway machinery, it was impos- 
sible the board should doubt their ability to engage in the transparta^on oi 
coals, at rates not only profitable, but sufficiently low, according to any rate 
of charges then known, to exclude the apprehoision of rivalry from othes 
quar ers. In this sense only are the observations of the board upon this 
part of the subject, in their second reply to the house of delegates, when 
confined to their context, to be appropriately takeiL 

The capacity of tha railway for the transportation of coals was according- 
ly announced m their annual report of October 1842; and it was at t£l 
same time ^umed that, when the road should be completed to Cumberland, 
and thence to the mines, the demand in the market of Baltimore, and (Aha 
parts of the Union, might, in a short time, require the transportation of lOO^- 
000 tons of coal annually. 

^ The board was satisfied that without suitable convejrances from the mmes 
to Cumberland, neither the coal nor iron could be advanti^eoosly sent to 
market from Cumberland, by any channel whatever ; and, in the meantime, 
they deemed it inexpedient to make any preparations to engage in the boa- 
ness. They considered it not less apparent tnat even after such conveyances 
should be provided, the trade in coats, wouki be regulated by the extent of 
a demand, in a great degree dependent upon the price at wnich the article 
could be afifordcd. 

Neither point was free from embarrassment, and the interest of the stock- 
holders required that the subject should be investigated with great care. 
The grounds upon which a just determination could be made were in some 
degree speculative. So far as any positive data could be obtained, the con- 
sumption of bituminous coal had been gradually and regularly diminishing^, 
and that of the anthracite increasing in a much larger proportion, and, with- 
in some years past, with great rapidity. The latter nad been advantage- 
ously adapted to the manufacture of iron : more extensively to the use of 
Steamboats, locomotive engines, to the purposes of manufactures generally, 
And for all domestic uses. The consumption of this article had been gra- 
dually extendmg throughout most parts of the Union. From the fecilities 
of delivering it in the market by the Delaware and Hudson work, the Reed- 
ing railroad aud other improvements in Pennsylvania, the price had been 
gradually diminishing, and the low price at which it was ordinarily selling 
in the markets of Philadelphia and New York, made it quite plain that the 
existing demand for coals, for most purposes* throughout the country, Was 
fully supplied by it. 

It was, therefore, obvious that the introduction of the Cumberland coal, 
in any considerable quantity, could only be efifected by superseding, to near- 
ly an equal extent, the use of the anthracite ; and tioat the preference so 
long given to the latter, and the adaptation of machinery of all kinds to its 
use, they believed the degree in which this might be efifected for many years 
at least, exceedingly doubtful ; too doubtful, in their opinion, to warrant a 
large expenditure of capital in preparations for the trade. It was desired 
rather that the extent of^demand should be previously tested by actual expe- 
riment. 

If any reliance could be placed upon the estimates of the cost of transport- 
ation upon canals by the improved Ericsson propellers, it was evident that, 
with suitable roads from the mines to Cumberland, aikl the i«e of the rail- 
road to dam No. 6, even at the rate of two cents per ton per mile, the expe- 
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riment might be made with nearly the same advantage as wh^ that work 
should be completed to Cumberland. 

In that case, the charge for transportation upon forty-five miles of rail- 
road, at two cents per ton per mile would amount to ninety cents : the tolls 
one hundred and thirty-four and a third miles of canal at half a cent per ton 
per mile for the cargo, and two cents per mile for the boat, (assuming the 
average cargo of boats to be eighty tons) would be seventy-four cents : and 
if to this should be added thirty-three and a half cents for transportation on 
one hundred and thirty-four and a half miles of canal, at the rate of forty- 
six cents for one himdred and eighty-four and a half miles, and thirty-five 
cents for contingencies and transhipment at Georgetown, making together 
♦sixty-eight and a half cents, the entire cost of transportation by this mode, 
of a ton of coal from Cumberland to Georgetown, including expense of put- 
ting it on board a vessel at that place, would not exceeed two dollars thirty- 
two and a half cents. 

If the charge upon the railroad should be placed at one and a third cent 
per ton per mile, as it might be, the entire cost of coals, according to the as- 
sumed cost of the Ericsson propellers, from Cumberland to Georgetowp, 
would be only two dollars two and a half cents per ton. 

Without meaning to vouch for the results expected from the application 
of the Ericsson pro]pellers, no reason was perceived why they might not be 
used with the same advantage, below, as above dam No. 6 ; and that if a 
demand for the Cumberland coal could, under any circumstances, be created 
to any extent, it might not be efiected as well in the manner here mentioned, 
as by any other means. 

It appeared to be the plain duty of the board, iherefore, to await such de- 
relopments ; and, to engage in the business when it should be demanded by 
the public, and be profitable to the company. 

In the month of January 1844, and previously to the order of the house 
of delegates of the 24th of that month, the board were ofRciallv informed 
by the president of the Maryland and New York iron and coal company, 
that having procured the iunds requisite to construct a railway from the 
mines to Cumberland, he was anxious to proceed with the work ; if the 
charge for the transportation of iron and coal from the mines to Baltimore, 
could be fixed at <%uch rale as would warrant him in adopting the Baltimore 
and Ohio railroad for the transportation of his products* 

The same officer subsequently proposd a contract for that purpose, 
to continue for five years after the completion of his road j to furnish a 
freight of coal, pig iron, bar iron, fire brick and castings and other manu- 
factures of iron, (the principal freight being coal) in quantities of one hun- 
dred and seventy-five tons per day, for three hundred days in the year. 
The construction of the railway from the mines to Cumberland, was repre- 
sented as dependent upon the acceptance of the proposition by the railroad 
company, upon terms which would be entirely satisfactory. 

After the necessary investigation of the subject, the board agreed to fur- 
nish cars and moving power, and to transport the freight proposed from the 
mines to a suitable shipping point at Baltimore, at the rate of one cent and 
one third of a cent per ton per mile, a distance of one hundred and eighty- 
eight miles, with an addition of ten cents per ton for transportation through 
the streets of Baltimore ; the cars to be loaded and unloaded at the expense 
of the Maryland and New York company, and when iron and other arti- 
cles should be transported in house cars, there should be added for such ar- 
ticles one cent per ton per mile for one hundred and eighty-eight miles. 

These terms were accepted by the Maryland and New York company, 
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who proceeded to the constniction of the railway, and to make dM odm » 
qnisite preparations to carry it into eflfect 

This company also is preparing the proper nmnber of the heavy eaginei, 
and coal cars ; and both parties have momaliy agreed that the operatkii 
under the contract shall coounoice on the first day of NoTember next 

The estimates of cost upon which the board ieU warranted to enter, kto 
this contract, will be found in the appendix to this report. 

In the course of a short time, therefore, any specuiatioa which may k 
any quarter be indulged of the ability of either party to comply with its et- 
•gagements, will be at an end : and the adaptation of the railroad to the trass- 
ponation of coals and iron at the above rates will be subjected to the test of 
aetnal experience. ^ 

On the 25th of January, and February, 1844, respectively, during the 
negotiations with the Maryland and New York iron and coal compsoj, 
and without the prompting or knowledge of the board, two orders pased 
the house of delegates, requiring the president and directors to report to 
the house the lowest rate of toll per ton per mile, at which the compfifl| 
would agree to transport coal, iron, etc, from Cumb^kmd to dam No. % 
under a permanent arrangement ; and also to report npoa varioas otkr 
points comprehended in the orders. 

These orders and the several replies of the board to .th^ points embrud 
in them, dated the first and fifteenth of February, will be foimd in the ap- 
pendix to this report ; and will afibrd, it is believed, a satisfiictory view a, 
the whole subjecL 

If by the inquiries contained in the orders, the legislature designed, as t 
may be presumed they did, to invite or lead the railroad company to hid 
its assistance to the encouragemait or developmoit of the coal trade, the 
terms upon which the board expressed their willingness to do so must be 
conceded, in any view of the subject to be just and^reasonabla 

The rates of charge, stated in the replies, were little more than one half 
of those that had been previously proposed as quite low enough to def elop^ 
the trade ; and, sufficiently low, in the mode indicated in this report, to en- 
able the dealer to put his coal on board of a vessel at Qeorgetown, and 
thence at New York at less cost, it was supposed, than coal from other paits 
of the Union had been previously delivered at the same city. 

Indeed, the rate of charge assented to by the railroad company appeared 
to be so much lower than had been anticipated, and so much below whal 
had been previously deemed sufficient, as to beget an apprehension o( the 
ability of the company to engage in the trade at such rates. 

The other terms presented in the replies of the board cannot be de^nei 
less reasonable. They required only, previous to expending the capital of 
the stockholders in making preparations for the trade, that communicatkAt 
absolutely indispensable Ho the transportation of coal to market should be 
made from the mines to Cumberland ; that capital should be provided (o 
work the mines, and that responsible parties should engage to furnish coal 
in proper quantities, to employ the machinery necessary tor its transports* 
tion. 

These conditions were considered as the appropriate evidence of the ex* 
istence of a demand to an extent, short of which, no means of transportatioa 
would be needed. 

The coal and iron of the Allegheny region is not to be developed hf^ 
demand dependent upon a precarious and occasional supply. On the cod* 
tmry, it can only be effected by steady operations, conducted with such cap^ 
tal as will be adequate to maintain a regular trade ; and if those conceroed 
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in saeh operations hare no confidence in a demand eqnal to the sale of fifty 
thousand tons per annum, there can be little inducement for tho preparation 
of extensive coiiTeyances to market The board at least was unwilling to 
expend one or two hundred thousand dollars in machinery, not adaptea to 
other purposes, for a branch of transportation dependent upon casualties bjr 
which it might be only occasionally ediployed : and unless they would have 
been content to rely upon vague expectation, and a precarious trade, it is dif- 
ficult to imagine any conditions more reasonable than those prescribed. 

That the estimates of the cost of transportation are Sjifi&ciently liberal, 
there need be no reasonable doubt 

Founded by the actual experience of the company in their operations, 
they are little liable to error ; and are sustained not only by the enginedrs 
by whom they are prepared, but by Mr. Knight, by whom they have been 
carefully examined, and compared with the elements of his former report 

That they may be fairly understood, these estimates must be considered 
in reference to the particular trade to which only they are applicable. 

They suppose a distinct branch of transportation separate nom, and whol- 
ly independent of the general trade and traffic of the road ; and therefore 
not properly tshargeatue with the existing and fixed expenses incident to the 
generu miscellaneous business ; which would be the same without the trade 
in coals. 

They also include only that d^free of wear and tear due to this particular 
operation. 

The estimates suppose also: First — the use of the heavy improved en- 
gines, possessing double the capacity of those assumed in the former report 
of Mr. Knight. Second — a cheaper and lighter description of cars, by 
which the iiseful load in proportion to the weight of the car is consider^ 
ably increased ; and Third-Hi larger amount, and greater regularity in the 
trade. 

Conforming the data embraced m the report of Mr. Knight of 1642 to 
these elements, the present estimates will be shown to be abtmdantly suffi- 
cient They have also received the approbation of respectable scientific 
pumals throughout the Union, and are found to be even more liberal than 
those comprehending the actual cost of similar transportation upon otber 
roads in the United States. 

All estimates of the actual cost of transportation upon English railways, 
of which we have any accurate knowledge in detail, are of a date so remote 
as to embrace only the earlier description of locomotive power ; possessing 
from a third to a ifth of the capacity of diat proposed to be employed upon 
the Baltimore and Ohio railroad in the transportation of coals : and contem- 
plate the use of a description g( can weighing one ton and three-tenths, and 
with a ciq)acity to carry two tons and six-t^ths of coaL 

Conforming the aettud cost, according to the experience in England, an(^ 
the description of machinery there employed, to the improved engines an< 
cars to be used by this company, it will be foud to correspond with the pre 
sent estimates, and to verify them in every particular. By the most recen: 
authority of the best approved authors of England, it has been confidently 
stated timt coals may be transported upcm English railways at half penny pei 
ton per mile: which is not only about the same as the cost assumed in th^ 
estimates of this company, but, when taken in connection with the more ex 
pensive operations or English railways, would warrant even a less estimate 
m the United States, than that now given. 

The board have it in their power to state also, that, subsequent to the date 
of the estimates submitted to the house of delegates, a further improvement 
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Jos b^en made in the constractioa of the coal con, by wihieh a gtealvn' 

ductioQ in the cost of transportation is effected. 

The estimates submitted to the house of delegelea adoj^led a car of a woad 
frame^ costing three hundred and eighty dollars, weighing three teas and 
carrymg seven tons of coaL In the improved car, subeeqaently inveotei 
and now adopted, sheet iron, in a cylindrical form, is substituted for wood, 
costing three hundred and forty doll^rs^ weighing, two and a half tons anl 
carrying seven tons of coal. 

In the appendix to this report the board subjoined a revised estimate^f 
cost founded upon this improvement, and including interest of fix per can 
upon the capital employed in the machinery ; by which it satisfactorily t^ 
pears that coal may be transported from the mmes to dam No. 6, at a cat 
less than one cent per ton per mile ; and to Baltimore at a cost of one coit 
and half a mill per ton per mile. 

It is thus shown that the statement of the capacity of the railroad submit- 
ted by the board in their reply to the legislature of the I6th of Febnisij 
1844, is in all respects confirmed, and may be fully relied upon. 

The board desire again to repeat that whether it may be expedient to m- 
gage to any extent in the transportation of coal at the rates now estimatfti, 
must depend upon contingencies not at present to be foreseen. They btve 
at no time particularly desired to engage in it ; and would always regari 
it as quite subordinate to the paramount duty of pressmg forward their work 
to the Ohio river ; leaving the general trade in coals cmd iron from the Al- 
legheny region, to others more ambitious of monopolizing it So long, 
however, as the railroad may be arrested at Cumberland, the transpoitattn 
of these articles must unavoidably form a natural and legitimate object of 
attention ; and during this time, if those c<mcenied in supplying the denuini, 
looking to the advantages of speed and uniformity of worKing at all seasons, 
find it advantageous to resort to the railroad, neither the interest of the stocic 
holders nor a due regard to the trade of Baltimore would pennit the boed 
to decline the business. 

Second. — Of ike Washington Road, 

The aflairs of the Washingtoa road are shewn by the stataneofis D and £ 

These statements show an improvement not less gratifying in the tndB 
and travel and in the operations of the road, and ako in the expenses d 
working the road in proportion to the business, that has heean already stated 
in those of the main stem. 

f The net earnings for the year ending on the 30th ultimo, are $104^^' 
BS, being upwards of six per cent; which added to the surplus of the pte- 
ceoing year amounting to 86,275.86 make an aggregate of f 110,79&.1^<'' 
six and five-eighths per cent upon the capital of the road Of this som tie 
board have decided to divide among the stockholders six dollars per shaiei 
payable on and after the first day of November next ; reserving a surpiitf <" 
«11,795.I9. 

The board deem it proper on this occasion to announce their purpose is 
future of dividing among the stockholders the net earnings of this road seou* 
annually, without reference to the operations of the main stem. 

The sum paid to the State for the six months firom the 1st of July, 1^ 
to the 1st of January, 1844, being one-fifth of the gross receipts frcffit P^ 
sengers, amounted to $18,189.19, and from the 1st of January, 1844, to the 
1st of July, 1844, to $22,851.10, making together $41,040.29. 
. It will be observed that if to this sum of ^1,040.29 be added the sum « 
$33,000, the amount of dividend to be received by the State firom the WaBk* 
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gnhffly rsmi^ 4o Londiii^illid^jiBftia^dS jffi^!^ ^iMoiKWiit of thcP 
sta-Bug boxid8d;)ldu)ft.»Matt»i4rtth)Q 81^6% 

will be seen, that daring the year, the State has received the aggira^faMi tim' 
a£j9M^.^heiag uka^ \MttMt imvettm^fti^'^a 

tioiK axe in g^eofdition'f-fliii a^otaw^im^Pef^^m^Btim'^ thfe (^pmii^iui; 
npon the road during the past and preceding year, is here appen)l6dj>marked^F/ 

In the last annbal rewnrt Uie bdaifid iOAit^ tto thdntiMk^iMti»«^ the 
inknd mute south^ofl^Wksfkiiigtimfl^ thiMiglf 'RiehfiUAid aA4» 

Peteisbuif , of whksiith«iWasft)dhi|rtofi tailt6ad'fom» ab Important eonndieK 
torn, and the bay UnGf&okJ3alti]m)re<toiSf<)r^lk^andAiMio6 l^di^ Ports^^ 
moutliiand Roi&oko mihoBid : atxd ik^ tttited the^ diesiredf the partiwittMKi 
r«8ted in th&smithfflm railroads^ ^hat' 4AiB dbiiMpany- shoROld cooperate withh> 
tiiain ki znth redoctio^ in the'&ii»op<>A'thb Vfk^ahgtojH Toad as mi^bi be 
naBoessary to brrngsa gijaater amount of tttiW to the mkoid route. ^ ' 

The board also.ocqwintedfllit stooldipklers td^ the^ ^nmfaions of thei)rt 

charter, forbidding any reduction in the charge ^poti'ldid^ Wasluttgton road 

witfa^^e consent of the legisiamiie. Wjftn the recess; of the Qov^fnxot of the 

Slate : and which adso pre^lmts t»e tailraad >eoiiipeaiy' fir^ applying lo thai 

l^islatore ibr soth coMeiiU^ witboOftekfernng'upon that b<kly A dangeroiis' 

control over the chartered privileges bf the ioaapanyi '- n ^^ 

• LDomgthelasttesskinan'app&oattdK ttas m by 

cAm parties to cokMent to^a taduction in the/diarge$* and thb failroad ooYn^ 

pofliy itself lisas' desirous diat tfaedi^cnitioti i^eMdd hi tibe Gbt«nSor td be ex^' 

^re»d4by.4imJniirope^ contingenoiee in the recess^ shoufd also he exdsftd-i^ 

ed to the board of directors, in ordiet ^tit might 4M^>«»3rciSed when a nro^ 

per occasion shooHanse* i^ a better kncmlsogi &(ijii& mrctimstances tlttn 

the.GbveriiK'an'moaicases.coiiklpdsseBSi ' i^ ^'f'^' ' ' ^ <; .fcrn 

' It is vary' obvioas /that at the time of gran|lt^|te charter, al^trghl 'ft hth'^^ 

tablished for geniearai ftnrposes ^ maxitnutii add ikiinimnm ^}»Lrge,'thli legis^^ 

latitre itself toesawthab cootingiencies might di^ in which it wotildb^ ex*- 

pcdient and necessary, temporvriiy at leasts to reduce the charg«^; and ao' 

cordinffly on this giound thevautfibri^i^ the (3h>ve^or to act in the recetf^^ 

Expenanoe 1^'^wn that the necessity thus dox^itipkted'was notove^i- 

rated'bythe IfagisktiiiB'; batit has also shown that the^ discretion th^pro^' 

indfid iM Ae emevge&cyi lias pro vM allogethev inftde^juftter ; and under thesai 

ofrcumstaie^ it ^ipear^i 4d the boavd^'not less ^r thd intefest of. the Stirtd' 

than for tike ]iubiie apd the s(oekholdei«j diat a similar diserietion'ShoQlcl b^ 

.vested. is the board^ ^pdio wfth a fiuniliat knowledge of the dulHecf, migfar 

act in this respect under, the same responsibility as thtft under Which dl' 

theicotheci duties ate porfinrmed.' > j -:vi n :; . I» 

. .By any exi|lulg^'kW) the boardtha^ethe ublim^^ power lo reduco ihet^ 

charj^ upon all, passengers gbittg and i^etuming b^itwideti' ihlb tw4' cities ift^, 

BakMnoceiand Waahingtbny «ir between ttby fiit^mtediote poims cm the same 

day : aad no objectipn was perceived U> suoh enlargement of ^ power as* 

might be found to increase the travel upon the rdad, and to augmetit the f^ 

vameaftheccmiBiuiy. - , " 

/I^ pleased tin -legisiature, however, not oidy to w^hold 8U(;h.disofetioiiftJ 
from the board of .Sectors, but to adjourn witboiir^ving imy coi^sent upon' 
tksir own pait to. a riodiKition in the charge ; and it Isf the opinion of the^ 
board ihst ]Bre<»(isequence'of this &ilure on th^^^sOt of the legislafure, many : 
passengers between Baltimore and yrashhigti»)iaiid*BaltiinC»i!*e^(ind poiifti'> 
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oTftttiading rabhe etlabndoiis of tuioii* kiadi| hate beea pnvtBi 

wng tba xwfoad, to the ierioot iqnrjof thotttttwtof tao Slate «id of 
tlieeompuiy. 

Afier the adjoiinuBMit of tbe legiiktav^ mea$u«i weie taka fc^ 
more immediately interested in die eocceae of some of the aonthtta iiilr— d 
cow p anJai, la eteribtoh aa Qj/famAonht tw^i m BaWiaafn a«d Waahaiglaa, 
whicb baa already diverted a eaoaideiable moabef of paaMogan from tka 
Washington roa4 

On the 16th of Jane laiti two finee of ategea'commiaKiadimiMBttfatdm 
eoaTeyanee of naaMigers betWMn Baltimere and Washingloaaad ntaniM- 
diateplacca. On the IKth of Anguft, another line was added, and anee 
that oay thiae lines hate been mnning in eaah direetion daily, hj whack 
passengers are eonyqred bom one dty te the other, and lakeft qi and 
d»wn at any place in eithenat the ehargeof one dollar and fifl^cens 

By the annual report of the Richmond, Fredericksburg and P< 
railroad con^any* dated STth May bMl, it would appear that theaa Unsa 
ha^e bean crtahhsiied imder the auspioea of that company. 

In thai report it is steted : 

« Large as diis increase is the board of directeia have BO doobt itwonli 
ha^ been aMterinlly larger, but for the high charges on the somhem tta- 
irel, io^Mised fay the State of Mar^md, and the BaltiflM)re ^ 
company on the Baltimore and Washington railroad* 

^ 1^ eonasrive rate charged OB the through trand OQ this worit. haa 
ed to retain on the bay, and to throw into coaling resasla. or mett 
the Baltimore and Ohto railroad to the Ohio ri?«c^ a considerable an 
of tmrel which would otherwise have been secnred to the line of raihoni 
and steamboat communication through Ykginia. 

" The prendente of the Virginia railroadcQiEqpanies having finr yeaia m- 
monstrated with the directors of the Baltimore and OUo railroad coBBpaay, 
and lately appealed to the %ovemot and legislature of Blaryland rnisufiriM 
fuUyi on the unfuniess of electing an undue proportKNi of me chaim which 
cowd be judiciously made on through pasaengers, the attention (rf&e board 
of directors has lately been directed to othsa means of preventing ftr the in 
ton the injury which has hitherto resdted to them from this canae, and 
they are sangniae, that by means of an efficient line of Mttea, which will 
be placed about the 16th proximo, en the Baltimore und Washington toi» 
pikoi and which in connection with the railroad and stsamboat compaBas 
vrill convey passengers between BaltiBioffe and Richmond, and poiateaandi 
of Btchmonoi at much lower ratea than heretefare. thqr wfll be able to ae- 
cover a larffo portion of the travel which has hitherto been dhnnsd tern 
their route OY the charge on the Baltimore and Washinaton mHroad. 

^ ShouU tneir expectations in this resjiNBct be reahaed &ey wiU be eimbied 
to protect themselves against the competition fd other routes^ at the aaam 
.time that they will prevent the reduction in their charge, (which will be 
confined to passengers taking the staffe Ime,) fiom ben^tmg the BaUnBoea 
ind Washi^fljton railroad, and thereby tenong to keso iq^ the eoDcai 
ifaarge which has hitherto been levied on through travel on that wi^c 

^ Should the legislature of Virginia co-operate, as the board of direc 
Mm acarcelv doubt they will, by refusing a r^tof way, or any other pR> 
fileges to the Baltimore and Ohio railroad conmany. imdl they shall have 
redrased the grievance of which the State of VirgAia, and the Virginia 
railroad companies have so much reason to fnmplnm mn board of doae^ 
oia entertain no doubt it will be ere long corrected." 
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It is uttderfltood firam other soarces, although not official, that the Bich* 
aaond, FVedericksbiurg and Potomac railroad company^ haa contracted to paj 
the stage proprietors two dollars and fifty cents upon each through passen- 
ger carried by the stages between Washmgton and Baltimore, in eiUier di*, 
rectioo, in connection with the lines south of Washington ; and has ahe 
atijmlated to pay the stage proprietors five thousand dollars, if the stages are 
withdrawn firom the route at the company's instance. 

From these documents it is obvious thiat the stages have been established 
iof comoetitiea with theraiboad, fi>r tfc^ avowed purpose of coercing, not the 
M^oadr compan3ri for ithaa no power to act in the prinnises, but, the au* ' 
thorities of Maryland to engage m a rivalry between dififerent werlwss aner 
ther Stete; in behalf of enterprises comparatively of recent origin, and un- 
dertak^a vnth a full knowledge of the declared policy of the State, and of 
the positive provisions of the law which it is now sought to change. 

It IB not to be denied that the Washingt(m road is a Baltimore ejntBrprisei 
designed to connect that city with the metropolis of the Union, and to be 
supported l^ the travel to the seat of the federal government firom the northf 
east and west, and firom Maryland and her capitoL 

As a thoroufifh&re of southern travel, at the date of the charter, the work 
was scarcely thought o^ fi>r at that time none of the present Virffinia rait* 
vmnij formmg its southern extension, w^e projected: and at this day, near- 
ly fourteen ^ears after the origin of the work, the local or Washington tnu 
^^vel is the primary, and the through or southern travel the secondary, in the 
saoet ample sense of the terms. 

It is evident firom the report already quoted, that it k no part of the cih 
jact ot the southern c<mipanies to reauce the charge upon the Washington 
railroad, in fitvor of the public generally: on the contrary, they exj^essly 
propose that the reduction shomd be made in &vor d '< through passenr 
gers" only, or those travelling in connection with the southern lines : and 
tlwat, this object being attained they would be content vriJih even a higber 
charge upon passengers travelling between Washington and Baltimore or 
intermediate points: a system wmch, it is understood, the Fredericksburg^ 
Richmond and Potomac company has adopted upon its own road. 

If the terms of the contract already referred to, be correctly reported, jn 
ihe prosecution of thek designs and as indispensable to thdr success, '^ the 
Richmond, Fredericksburg and Potomac company" does not in fiu^ derive 
any greater proportion of me charge for passengers passing over their line, 
. than if conveyea by the railroad^ at the established cnarge; but,onUiecoor 
trary, consents to sacrifice, or give to the owners of the stages a bonus of 
one dollar upon each passenger carried in the stages, in connection with 
fine southern lines ; ana also to iacar a penalty of five thousand dollars when- 
ever it may determine to discontiaue ths cumpulsory means at jwesent em- 
j^yed. 

jnd^pendentlv of this sacrifice, it may be well expected that the southern 
company vnll ultimately sufiTer greater mjury firom wese proceedings, than 
' can now be foreseen. 

It M not tmreasonaMe to tntppoie that the substitution, in connection vrith 
its route of fi>i^ miles of stages, instead of an easv and comfortable railroad, 
will increase the advantages akeady compbinea of in fiivor ei the bay ri- 
val : and the consequences most to tie apprehended from this novel scheme 
vrill be the diversion of a greater amount of travel from the inland to the 
bay reaie, and of the local travel between the cities of Washington and Bal- 
tittove firom the railroad to the sta^ ; snchin6ct,it is believed, is die Ye- 
suit ap 10 this time. 
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It is obvious, however, tMt vrhetherthe passengers bfediv««d tolkky 
foe or to the stages, the inpHoos ^fieet tipon the hittiliiefls of the Wa^^- 
ton Tailroad, will be the same. 

The number of passengers convened by the lines of stages the entire ^ 
tance between Bahmiore and Washmgton in both dir^ticms, from tb« ISA 
of June to the dOth of September iiYdtueive, was 3419, and in addidon 860 
passengers with through ticTcets i6 and ftom points sooth of Washingtoi, 
making an aggregate of 4908. 

During the same period the numbet of passengers transported in tk 
trains from Baltimore to Washington at the established rales of ^ rad 
was 5676, and firom Washbigton to Baltimore 749P, and in addidoo 81© 
passengers with through tickets to and from points south of Washington. 

On the 8th of Julj last, pursuant to the authority conferred by the Tlh 
section of the act of 18S6,t;h.'961, the board of directors of this compaay 
reduced the charge to passengers 6tt the railroad between the cities of Wdi- 
mgton and Baltimore, going and returning the same day, to Ae sum of two 
dollars and fifty cents tor the round trip ; and at* the meeting on the llhof 
September, they established the same rate of charge for ^milai travd &do 
all intermediate points. 

Within this period the number of passengers transported over die railroai 
with tickets ibr the round trip, at the reduced rates, has amoimted to 23tt 

It will be obvious, however, Oom' an examination of the fects and ^ite- 
menu now communicated that, unless (he stages be withdrawn altofe* 
ther a reduction of the railroad char ge as upon ** through paseengem^* w^y^ 
^ those to ttUd fit)m points south of Washington, according to the views of 
thesoutherti companies, would not prevent th^ competition, but that it wodi 
be neoessary to reduce the charge at the same thne upon all pajsogo'j 
pnnBg over the railroad. 

• By two several communications from the president of the company, i^ 
the 4th of 6e|rtember, and the 4thteatont, the governor was mroe acquaint- 
ed indcMiil with all the fkcts' herein stated, and to which, up to thistifflB, 
DO answer has been received. 

By these commamcations the datv of the board has been fully dischaigrf } 
irinee having no power of themselves to act further in ^e premises, the 
aubject, in the recess of the legislature, can only be submitted to the govcn- 
or to be dealt with as he may deem most e^qmient. 

t 

To tha Editor of tli9 AimrleMi Itailroad Journal and Mechanici* Mafatina. 

Sm::— Although I am not the proprietor of a single share of any i*i^ 
^oad, canal OS steamboat company, I am/ ^ot an indifferent observer of a^ 
mprovemsnt and. pro^tenty of .diea6 sevccal institotioos oi wealth ass ^ 
dustry ; and to the fullest extent they can be made subservient to the pnWB 
welfare, I wish them a hearty Goi-speed. And as a particularly satistac^ 
ry indication of their growing interest in the public mind, I have nouceo 
the proposal jfou mal(e to eplar^ the pages and eoatents of your Joufl^ 
a work which I esteem tts «mong tha ntost honorable and useful la ibef>^ 
sent and coming geaeratidns, that emanate from our national press. 

As I have not the entire series of. your Journal, (as I hope by and by ^ 
.ppflpeips,) I may be mistaken in th^ impression, that neither in its pagei}^ 
ekowhere, does there exist anything like a cdmfir^enaxve table of tli0 ^ 
tistics of the different railroads in our country, such as would be almost i^* 
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valuable to die angineer, the broker, the political essayist, and to the states- 
laan, in both State and National legislatures. At the patent office in Wash- 
ington I was both astonished and ashamed of the niggardly provision which 
exists even in the library of that great national department not merely of 
government, but of national inventive genius. A few only of the latest 
parts of your Journal are to be found there, and scarcely an entire series of 
any other scientific and statistical publication of our country I For one, I 
trust another session of congress will not expire, without placing an entire 
series of your Journal and a complete one of every other practical periodi- 
cal connected with the arts and public improvements, whether published 
in our own country or in Europe, upon the book shelves of the patent 
office. 

But in respect to your Journal, I think another suggestion is due. It is 
a publication that is sui generis in this country, devoted exclusively to the 
great spirit and the great works of enterprize and internal improvements in 
our land ; and it ought to be in the hand of every agent, engineer, contrac- 
tor and director upon these works. K any man of responsible trust con- 
nected with any of our roads is not your patron I should esteem him too fiir 
behind the age, or too decidedly wanting in spirit and ambition in his pur- 
suit, to merit his station. The public safety — the whole travelling public 
are interested in the wide diffusion of practical and profesi^onal knowledge 
respecting railroads and especially the diffiision of it among all persons of- 
ficially connected with their care and management It carries in it both 
the preventives and the remedies of accidents and cheapens though silently 
and unseen, the whole system of transportation, while it elevates the stand- 
ard of employment and gives new character to the entire business of the 
operative. 

But I have elaborated into an article what I only started to make into a 
congratulatory letter. Whoever begins to think on the utility of your 
Journal, cannot well avoid wishing it in the hands of every num connected 
witLthe construction and management of railroads, steamboats and canals 
in our country. Such at least is the sincere feeling of your friend and 
obedient servant and constant reader, Francis O. J. Smith. 

FoB-EST House, Westirook JHe., Nov, 18, 1844. 

Report of the directors of the New York and Erie railroad company to 
the' stockholders, 17th October, 1844. 

The directors of the N. Y. and £. railroad company believing that they 
have as far a« has been in their power, carried iolo execution the views set 
forth in their acceptance of office, feel themselves called on^ as well in re- 
ference to the manner in which they have fiilfilled the trust reposed in them 
as to the results which have attended their measures, to submit at the close 
of their term of office a brief summary of their proceedings. 

It will be recollected by the stockholders, that the critical situation of 
the company, prior to the election of 1843, had induced them to place the 
control of that election in the hands of a few gentlemen possessing the con- 
fidbonce alike of the community and the stockholders. It was repreteoled 
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that the main object of the measure was to asceitaia wfaekher theembtnMi* 
ments of the eompanty could be so far relieved as to eoMe an eotiretyMir 
direction to submit again to the city and country, the qoestioa of the oooh 
pletion of the New York and Erie railroad freed if possible from all odier 
considerations than those of the value of work done, probable cost of com- 
pletion, the degree of its importance to the city and country, and die fatu 
which would determine the extent of its pecuniary Tetania 

The consideration that a work of such vast importance and promJK, 
might through their instrumentality be again placed in a position to bes(»> 
cessfully prosecuted to completion, induced the individuals subsequeolly 
dected directors to consent to aid in the proposed effort to carry these rnvs 
into execution. 

For a statement of the manner in which the board undertook their re- 
sponsible and difficult duties, and of the measures which were adopted to 
effect the ends in view, the stockholders are referred to the rqport addrctted 
to the public and nublished Feb. 6th, 1843, a copy of which has proboUy 
ireached every stobkholder. 

The board then refer to the failure of their various appeals to the public 
and to a new plan suggested which met with rather more &vor. 

The paper prepared on this occasion is annexed to this report Itt luiB 
features were, that 200 persons should undertake to furnish the cspittl re- 
quired of 96,000,000, on condition that priority of dividend at 7 per cect 
per annum, be secured to the holders of the new stock, and that 14 oer eea 
per annum should be the interest to be paid by the State, in case tDS Sole 
should elect to purchase the road on its completion. 

A Urger amount has been subscribed on this basis, than on say eth^ 
but the subscription has not reached a sum that will justify the hope thstbf 
its means the capital can be raised. 

It is with extreme mun that the board find themselves under the oeoeaa- 
ty of presenting this discouraging statement, but they feel that withoat it^ae 
proper estinfhte can be formed of their proceedings, nor a correct ides be 
given of the present situation of the company. 

Disappointed in the result of their measures for obtaining capital bv J^ 
vate subscription to the stock of the company, the attention of the ^^^^^ 
next directeji to the resources supposed to be placed al their eommaxji^ 
the act of 1843. By thai act the right to issue bonds to the amoont of A* 
000,000, was to be waived for that object By means of the bonds so ^ 
.thorized, it was proposed to raise $600,000 for the purpose of extending v* 
road to Port Jarvis, a distance of about 20 miles from the pres«it ^^^'^ 
tion. It VTBB ascertained that the money could probably be raised io^ 
manner proposed, if the act would make the security offered gooi ^^ 
the character of the security might be satis&ctorily established ^^^^.^^J^S 
was submitted to legal counsel, from whom the opinion wss '^^ #^ 
the waiver of the State lien was made dependent on the completioD ofu^ 
Kwd in seven 3rears from the da&s of the act, uid that so &r ss tbst e^ 
' was uncertain, there would be a corresponding risk to the bond holdera ^ 
view of this opinion^ it was evident that the bonds could not be sold, sss toe 
vnasore was therefore abandoned, ^ 

The stockholders will learn (torn what has been herein stated, ibv'^ 
hoard under existing circumsuuices referring especially to the li^ ^^^ 
Ibe 8iate has on the entire propetty of the company, have no '^^^'^ 
which thrf ean reW as the means of insuring tne construetioo of ^^^^ 
mA esmpiyiBg with the siipuktiotts of the act to the complete ^ ^'^ 
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povtioiis m astigiied perioda. Attention is called to this potilioQ) thit if it 
be found to be correct, those who are hereafter intrusted with die manage^ 
ment of the interests of the company, may at an euly day take the measures 
which it renders necessary. 

The board are of opinion, that unless the State will ame so to amend 
the act, as to allow the proper^ of the company to be ple^;ed as security 
for the expenditure of new capital on the extension of the road from place 
to place as circumstances permit, there^is little reason to beliere that any 
ej^ient laeasures can be taken at present for the extension and ultimate 
completion of the road 

On reviewing the measures of which abrirf summary has nowbeen pre- 
sented, the board are aware, that views may be entertained by some of the 
earnest friends of the road which are entirely opposed to the position taken 
by the board, that the work should not be resumed on private subscription, 
unless the means of its completion were iuUy provided They are aware 
that it may be contended that with a subscription of one or two millions the 
road coulci have been so fitr carried forward, that its completion would have 
been secured, almost as soon as by a full subscription at this time. 

It has heeaa. already stated that the board believe that a sum sufficiently 
large to make it judicious to commence the work at all could not have been 
obtained on the principle alluded to. 

The board would now add that their confidence that remunerating divi- 
dends would be paid to persons subscribing to the stock, rested solely on 
the completion of the railroad to lake Erie, and that therefore they could 
not consistently with their view of responsibility to subscribers to the stock, 
ask for their subscriptions on a principle that left that event in great uncer- 
tainty. The contingency may not be very great, and by some may even 
be considered small, but it has been deemed by the board of sufficient mag- 
nitude to involve a responsibility which they do not feel themselves called 
0|i to assume. 

The board are gratified on being able to report on the present financial 
position of the company, and the amount of business done on the road, in 
nighly encouraging language. The report of February presented the situ- 
ation of the afiairs of the company at the time the present directors came 
into office. The property of the company was in the hands of assignees, 
and ao entirely without resources did the directore find the company, that 
the funds required to meet the ordinary office expenses, and to carry mto ei- 
fect the measures proposed to remove the embarrassments under whidi the 
company was lying prostrate, were only obtained through gratuitous sub-. 
scriptions of a row friends of the road The amount so obtained and which 
has enabled the board so materialy to improve the financial condition of the 
company, it has given the board great sati^urtion to be able to state that 
they are now in a condition to repay, with thanks in the name of the com- 
pany, for the aid so timely rendered. 

The measures which are described in the report of February, 1843, IB 
being in progress, have since that time been continued and mainly with the 
success anticipated 

The embarrassments growing out of the indebtedness have at times 
threatened the interruption of the operations on the road, without the aid of 
which the claims against the company would be of but little value But 
<he representatives of the officers of the company have been successful tk 
efiecting arrangements which the interests of the company and the credtons 
equally requir^. 
On the 9d April, 1844, the board of directors adopted a resriotioa 6all- 
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ing finr an instalment to bf paid on or bdbre the 20th May last, of fire dei- 
lara a i haie on all stock of the company, whereon pa3rinent alreacfy wah 
did not exceed fifteen doRars per share, nnder the penalty of f orf t dm nd 
said stock, and of all previous payments thereon, as prorided in the chanff 
of the company. In defiinlt of compliance with suck caU, 4,290 dmiei 
were forfeited, npon which payments nad been made of #48.^96.90. 

In the report of Feb. 18^, the net revenue of the 50 miles in use ws 
stated at 9^)000, and that sum was taken as the basis of (^cnlatioD in de- 
ducing an estimate of the probable revenue of the entire road firom the 
returns of the road in operation. 

Since' the pabfication' of th& report, toch has been the increase of 
that, with a very inadequate equipmrat of cars and engines, the net eamiasi 
of the year ending Sept 90, 1844, has exceeded 968,000, being 25 per ceoi 
more than the sum stated above. 

The following have been the net earnings for the last three years, oi 
will be seen to present a very encouraging rate of increase. 

Net eftmrnin of the raOrond finr the year endmg Sept. 30th 1842, - 531,^ 

" " « " 1843, - - 43lNi*3 

It may be proper to add that the charges for freight and passengers oc 
the New York and Erie railroad, are less than other railroads in the cocc- 
' try, probably without exception. 

The members of the present board came into office possessing a toj 
limited knowledge of the merits of the project, of connecting the city of Ne? 
York with lake Erie by a railroai Their duties subsequently^ bare 
made them better acouainted with the grounds on which it is r^«irtf»T"*'^ 
that its completion will be attended by results in the highest degree import- 
ant to the city and country. The board would again record wnat oo aere 
ral occasions they have already expressed, their full confid^ice in the sound- 
ness ofsuch views. 

This report is signed by Horatio Allen, president, James Brown, via 
president, and t). A. Cushman, C. M. Leupp, F. W. Edmonds, S. Brovi, 
Theodore Dehon, P. Spofford, Anson G. Phelps, Matthew Morgan, Jolc 
C. Green, A. S. Diven, Wm. Maxwell, Elijah Risley, directors. 

At the annual election held on the 23d of (October, 1844, the fbilowiDf 
gentlemen were elected directors for the ensuing year, viz : George On- 
wold, Jacob little, John C Green, James Harper, Eleazor Lord, Pnl 
Spofibrd, Stewart C. Marsh, Henry L. Pierson, Henry Shelden, C. M. 
Leupp, J. W. Alsop, Silas Brown, Robert L Crooke, (and Sidney Brooks, 
who has since declined) of this city, and D. S. Dickinson of Broome Gooo- 
ty, A. S. Diven of Allegany and Elijah Risley of Chatauque. At an earlj 
meeting of the board, the following address was ordered. 

Address. — It may be expected that this board should express to the pub- 
lic their yiews of the xmdertaking, the progress of which is the object of 
their appointment 

Happily the merits of this undertaking are universally acknowledged 
The lapse of time has but rendered them more evident and unquestionable ; 
and the importance, not to say the necessity of the work to this metropolis, 
has come to be very generally felt But in common with many other pub- 
lic works, including those of this State, its progress has been suspended, and 
the plans and measures heretofore proposed for obtaining funds for its com- 
pletion have &iied of success. 

T^ere is, nevertheless, in the community, not only a prevalent feeling in 
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rroT of this work, but a Wid thtt it may be, crught to bd and 'Wik be ecinl' 
ileted-^— that ftdther delay is neither necessary nor expedieotMUid that fli 
practicable plan for its resumption and accomplishment may W ptio^oaed, 
tnd 'wouW w prom|jtly snppotted. '^ 

Much of the doubt and discourag^nent which hatf iieretofim; prevailed 
baa eccisen from want of informataon on the part of ^ose^Who* Wetts &yor-> 
ably diiE^posed towards it ; but more, by far, from the opposition and misrep- 
resentations of parties interested to defeat it, and &om individuals who were 
disappointed of success in their pritrate schemes^ The objiBct of this oppo^ 
sitiotx was to destroy <!6nfidence and defeat the undertakkg. It prooeeaed 
from hostility to the work itseli^ which was viewed as in eoafliet i^dth ce^ 
tain local interests, and as prospectively in rivalship with the m^e northern 
ronte to di6 lakes, which had been rendered populous and powerful by a. 
munific^at outlay of the public funds* 

The efibct of the misrepresentatkAS so long and so indiffitridtfeiy propa- 
gated, aided as thev were by the embarrassments attending aftd^'followmp 
the suspension of me work, has been to mduce extensively ah impree^Mi 
that there must be some great diffictdty, some formidable obstacle, de^ly^ 
seated in the scheme ksel^ or in the mamter in which its affiiirs have been 
conducted. The failurer of the company to obtain the m^ms-ndceMary le a 
te&umption of the work^ appears to haVe j^trength^edthisinjlinoiis and un- 
founded impression. Some elucidation of this subject seems therefore to be 
called for on the preset occasion. ^ : i 

The hostile misrepresentations referred to, had respect chiefly' to th^ 
prices paid by the company for labor and materials ; wfaRh we^ alledged 
to be exiiorbitantly high. Confidence wbs in this manner knpilired aiid a 
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door opened to every species ofinjurioos imputatioih. 

The fiicility with which misrepresentation "and prejudice on 11^ snlijeci 
were propagated, was greatly augmented by the disastrous &tatek>f the tMS^ 
and by the madness which seized the mindsof a pertidn of th#p«)ple,»ti^ho 
ftom being the friends and promoters, proclaimed themsehesto be opposed 
^ the construction of public works, whe^r by corporations or by legisla- 
tive authority, and seemed to exult in the suspension and ruin of ev^ry iS^h 
undertaking. 

Successive legislatures, however, understanding the stateof&c^ ill re- 
gard to the proceedings of this company, ^r better than the public did^ l^ave 
passed laws of the most favorable character at nearlv every sessio^ f&t the 
last twelve years ; not indeed without the boldest exhibition on the'^)art of 
some, of the hostility which has been referred to, but generally, tleyetth^ 
less, by strong mstjorities. ' ' In short, the undertaking and fts managers, ap- 
pear to have had the confidence of the stockholders, of a omjoiity of the le- 
gislature, and of that portion of the public generally, who d^ired the boift- 
pletionof the work. ' \ ' i; 

' It therefore seems to the board to be due to the character of the uhdertalf!^ 
ittg, to say, emphatically, to those who may be disposed to promote it, that 
the difficulty in the case is not intemal--4hat it rissQltBr not from anvtidn^* 
in the actual condition or proceedings of the company, but from hdAm riiis- 
representations and false impressions to which it has been auljected Were 
this difficulty of a nature to be overcome by testimcmy; by the<results of h^ 
partial investigation, or by the opinions of disinterested or, candid meii^ 
enough i^ould seem to have been done in that way to eflfect the object ;" tft 
on the contrary, enough to show conclusively, that while th^ ralkk of dhi* 
undertaking continues to be considered pdssible, opposition to it ahd to<tttl 
attempts^to resume and carry it forward, is to be looked foft &oite'th0 BaBodl 
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soBXce ani for the tame porppse at beretofore. It can be enconalBNi 
sunaaanM} not by tunkuhr, inacdoni 
sitocjMffol acdon en some teaiiUe plan. 



sunaaantod} not by tunkUhr, inactioni and delays bnt only by fwiinfirt 



If therefore the city needs and desires thecoia|dfitionof this woik, n time* 
ly and resolute 9S6n to sostain and proTideJfor it is imperatively caUsd far; 
and to soch effort^ widi a right apprehension of the case, and a pndicaUe 
plan, there is no obstacle, but erery encooragement The pnbbc need m 
farther eridence to show that the undertaking is well fonnded, that itB oe- 
cution is of the highest impcnrtance to this eity, or that it will, when coe- 
jrieted, yield jwtirfsgtory returns to its proprietors. The city aiid the whofe 
c^wUjyy are> it ti sfi ed m tb fs ot es pe c tn. Il'reiaainftQnlytopro]KiaeaBd|ifo- 
secnle a plan, which those who desire its completion will not deem m- 
practicaUe. There is nothing in its condition, its history or its proepscti 
to discourage or impair the ^ue of new siAscriptions to the aloiek. (k 
the contnuHjf if stock in such a work could in any case be denned deairshk 
or unobjectionable to the citizens of this city, new subs^iptiona to diis ec 
leeoamended by two unusual and Taluable considerations : namdy, fixat 
that the time necessary for completing the road is briei^ compared with tka 
whieh waald be r^uired, were the work now to be originally commeaeei; 
andsecond, timX by the law of April 1843, the company are oititkdtotk 
State kwn irf three milljoaa as a bonus, or a return of the mooiee paid by 
them^ with legal intereat, on eoadition of their accomplishmg the coosinK- 
tion of a single trade of the road within aeren yeam from the paaaagesf 
thntkw. 

It should be known, bowefer, that by this law, two years only wers al- 
lowed ibr the conmany to resume the work. The per jpd thus limitrd, will 
espire in the monui of Apnl next, and all the benefits o[ the law will Asa 
be fNrfeitiid should Ihe company fiul to obtain funds and resume the wcA 

bfifiiffA that <1**^ 

.•In the aama most encouraging and valuable ad of the legialatare, proiv 
dion was made eocpressly, lo supersede the necessity c^any yery formidsUe 
ameairt of new subscrqydona to the capital stock. The company was si- 
thoiized to issue bonds for three millions (rf* dollars, bemg half the amom 
required to complete the work, which were constituted a Hen upon therosil, 
in MeSnenoe to that of the State. 

With respect to that law, no renewal d* its provisions can be hoped fas, 
should the eomj^y &il within the time limited, to ayail itself of its advaa* 
IWM) by obtainmg fionds and resuming the work. Least of all, is any no- 
dineslion of the kw for the purpose (mT authorizing an issue of the whofe or 
a portion of such bonds, as tne sole reliance for the means of ezteadin|: ssj 
aection of die road, reasonably or with any confidence to be looloDa for, 
while no pi^iaion is made bv new subscriptions for carrying out the entire 
undertaking. The object and intention of the lesfislature was to aid, encom^ 
ago^^id secure the completion of the entire work So for as the b^cMsfit of 
the law was intended as a boon to the southern tier of counties, it was ia- 
lended for all of them ; and in so for as the Ie|[islat]\re designed in this wiy 
to benafii.this eity, they undoubtedly had in view the entire work, as a tho- 
roughfare erf* commerce with the lakes and regions of the west And if wich 
the extraordinary advantages of this kw, in a period of commercial prosfe- 
Silgr like the present, the means of going on with the work in such a maa- 
ner as to justify confidence of early and entire success cannot bfe attained, 
what rational consideration can be urged to justify any further public psi- 
ttmage? If the importance and the merits cSf the work will not draw to it 
^ leqttinte iuppon, who can persuade himself that there is any ground ot 
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lope in 4lie fotnre: If with its acknowledged meata and imnortaiice it Ma 
>f support from thia city, wbo can bring himself to believe tnat any tothet 
^ncouragemeiit of it woald be conceded by the legislatiiTe, or eonld with 
urr propriety be solicited. 

U KB ktoown and felt by the firiendsof this work in every snceessiire leg^ 
htooe, that its benefits are to centre and be realized chie^ m this metropo- 
lis, the interests of which ih that behalf were so carefully gtuoded in the 
charter, l^ the piovisicMis which confine it within die limits of the State, 
and contemplate its a]^roaching on the east side of the Hndson, and tra- 
versing the whole leoffth of the city. . They are also awaie, that as yet 
the city hem not been heavily taxed for its constn^stion, the d^ subscribers 
having paid less than 9400^000^* a sum believed to be consklemrfy infinior 
to that annually saved to the inhabitants, by the reductkm in price of a sin- 
gle article of daily consumption, in consequence of the new supplies thrown 
upon the maricet from the counties through which the road is in operation 
— ^wbi^ the ^habitants of the counties on the roots ha;v6 paid an aggregate 
approaching 91,900,000. 

The actual outlay upon this work, indndinff the valise of donations for 
roadway and other purposes, may be reasonably estimated at .five millions 
of dollars : consisting oi stock of the company somewhat less than one and 
a half millions ; debts, chiefly settled b^ obligations at five years, about six 
hundred thousand dollars : anii three miUions famidisd Iqf me-SUUe. 

The donations of land furnished for the roadway, depoH, stidons, and 
other purposes, are deemed to exceed in value the loss incurred on the sale 
of £^te stock, and the damages to unfinished work, consequent^ suspen- 
sion and delay. 

Those best acquainted with the subject, with the amount of labor and ma^ 
terials employed, and the prices ^laid, deem the work to be wdl worth aU 
that it has cost ; and* are oi opinion, that were it now to be comm^ced, ta* 
king iAto view me unavoidable loss of time reqoired in such acase, a greater 
amount or vahie of results could not be aocompliriied for a less sum. 



Much more than half of the work necessary to prepare the entire lino of 

performed* The work is well done. No 



the road for the rails, has been 




mqirovement 

it is deemed to be more advantageous for so important a thorovghfiu«, thsir 
the narrower tracks on other roads. 

Fifty-three miles of the road on the eastern division are i^ preq^eroos and 
profitaole operation. On the Delaware, east of Deposit, between 90 and 40 
miles are graded. Betwem Binghamton and the lake, 150 miles are 
prepared for the snpentruoture, some of which is k^ The timber for ^bi& 
superstructure is provided for about 960 miles. At the westmn termantioB 
the rails are laid on about ten mues. 

To complete the entire line of the road $6,000,000 is deemed necessarjf. 
and ^utfficlent Towards this sum, the bonds legally authorized are an eh- 
gible and safe reliance for 3,000,000. From a vanety of considerations it 
is believed to be quite safe to rely upon the interior counties for further M 
to the amount of 1,000,000. So that to insure Ae immediBte piogress wmi 
early accomplishment of the entire work a subscription of $3^000,000 only 
is r^uired. With such a subscription the board would have no hesitation t 
in proceedmg^ with the work in the confidence that no further call upon die 
citis^tts of tfajs city will be necessary. 

Believkig this to be the smallest amount that would give the sfO(Ahoid«W 
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■ftfldent ^onfijahcJ> erf soecett to render tlnrfr sabsciipdons aafeoafto- 
Teatmoit and that sabadriptiona to this amoimt will be deemed impiactk^ 
91 out' ol propoxtton ht tMs city, it ia proposed to give notice in doe iim 
within a few days, comprising substantially the following condidctts, viz: 

1. Tiwfe booka.of subacriptton to the capital stock will be opened £»r tS,- 
000,000 ; the •ption beiog reserved by the board of accepting such iaiAm 
sabsoriptiOQS aa may be made prior to the lat day of Apnl, 1845. 
. 9, Thatif2,O0O,O0O,and no fiudicr suma ahoald be safaacribed bytbt 
datey the board will rely for subaeriptiom for 1^000^000 in the nUmor com* 
ties, so aa , to make fiLB aggregate of 3,008^000, which, widi the like anavi 
of b9^;.aa anthocized %•& logislaturia, is deemed sofficieat to conpkie 
theroad'A^tta the Hudson to the kke in such time and maimer as toaecoR 
aU the benaStf of the law of April, .184a 

i'73.H:ThatJ^.iDStalmentof $5 per share be called at the pleasure of tk 
l^o^d after lithe lat day of Jamuury, 1845, and that snbseqitent instahaM 
be reslrklied to f90 p» ahaie m 164&; $90 in 1846: and945 ia ISIT 

4. That as an equitable, and under existing circmnstances, an expefic^ 
Bi^aaai^ interestmt the -rate of six per cent per ammm be allowed on il 
the taatalmteta on theiMack which shall be .subscribed, from tbe daieiif 
the Te^peotiee mjrmenta until the whole line of the road from the Hndaoa a 
k^e 'Etie ahaU berput in operation; and that the same be liquidated aai 
paid yearly::on the lat .dajrW January. 

;Thfe addteS !a signed Eleaz^r Lord, president, and dated Slat Oct, 1^ 

. It will bcif^smarke^ thai |he l^te board do not regard &e bo»te aa dktr 
ing a reasonable security ; Mr. Lord, on the contrary, proaotmcea thes 
" an eligible and ^afe relive." * Their i^lue depends on Qie probability of 
Ae completion of a single track to'la^c^e ,Erie within four years from ihi« 
time ; a contingency, invol yiijig /< a ^e^poni^bility .'which they (the late boaid) 
do not fee^tkhani^Qlvea ^ledfQi|.ltQ»aaa«me." 

The abore extracts will, h'orreVer, stifficietitly explain the tone of tk 

€0 reports. They differ essentially, we might even say they have few 
ints of res.^inbl^oe, and ^^ are bofand to coi^^ tha^:tfie. change ia act for 
abetter,. ,'For.;e;(aiopleiy.wlMit 'ia 4ieaae of dechtring'war against "tk 
Bieiia BOithcm^ route to' the }ake8,'' ' alid'exeitfaig the hostility of the centnl 
counties from Albany to Buffalo, and of the counties on the eastern bank ol 
tbp Bttdsto 7*' • We have never . heard it Hinfed .that* the appeal of the hts 
board to, tjil?.iwbljc last,jspiiifg,ji^u^ from; a#y composition ereated bythi 
fic^endaof ff^b^^^re iu»theitts<>iHe to the lakea^" and we doubt whete 
angrsvahiiniaeiwe'will he exerted agaitfat the present address, notwidi 
standing itS7-as we belieye-^T-uijifair, and certainly unfortunate insinuatioa& 
Itj8'ldsstv6piiding to our' self-love to. ascribe pur fidlurea to the machiat- 
tjons of rivi^^ real, or ^apposed, tjwm to our own incapacity. The preaeot 
bmrd) thatis .the^c^^ portiim of the directors, hare long controlled the 
riMBagemBnt^f the New- "Fork aad Brie railroad, and we would venture 
td ^tig^esl flie hire possibility ihat some part of their present difficulties may 
be owing to the circumstance that their past course has not be^ quite as sa* 
tisfactory to the public, and especially to the Mioikholders^ aa it appear^ to 
have be^ tp thdmaelvea. In oar enlarged sheet we will endeator to sia^ 

• 
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clearly and fairly the obstacles which the New York and Erie railroad has 
to surmount. We will also notice certain injurious impressions entertained 
by large portions of the commuaity, which we shall be happy to aid in re- 
moving. 

"We take a difierdnt view df the work from either the present or the late 
board. We place its claims on higher ground than they do. and shall take 
an early opportunity of developing our views, which we shall endeavor to 
do in such a manner as to enable those opposed to us fully to understand 
our position, and, if in error, to point out where we are wrong.^ We have 
uniformly and untiringly advocated the cause of this great work, as our 
columns for the last ten years will abundantly show. We have even per- 
mitted our zeal to influence us so far as to pass by without animadversion 
proceedings which we did not approve o£ This we shall do no more, con- 
vinced at we are that the cause of railways is forwarded as much by the 
exposure of abuses as by giving publicity to improvements. While keep- 
ing a watchful eye on the latter as usual, we shall at the same time try to 
steer clear of the censure conveyed in the mo^ of the Edinburgh Review. 
In justice to ourselves we may be permitted to observe that a monthly jour- 
nal is scarcely a proper organ for such discussions, but with a weekly sheet 
we shall again and again refer to the New York and Erie railroad, and we 
hope not without effect. 

The proof sheets having failed to reach the author there are numerous 
errors in the '^ explanation" of the Tables of Excavation and Embjunkmeot, 
but fortunately the tablies themselves are correct We regret this the more 
as we had taken great pains to fellow the manuscript, which was uufortu* 
nately incorrect, and the proofe having failed to reach their destination and 
of course, not hearing of them, we supposed that all was right 

Page 162 line one from bottom, for (IX-ii)^^^-, read (D—d)«^, 

Page 164 line six fronv top, for the areas « i E, read the areas a Z E. The 
d at the end of this line and the h at the beginning of the next line ought 
tb be together on the same line. 

Page 165, if the latter part of table XXII is left out 200 on line four from 
top should be changed to 182. E at the end of line seventeen and E' at 
beginning of line eighteen should be together. The same remark ap- 
plies to A' L' at the end of line twenty-seven and E' at beginning of line 

TP«' TPx' 

twenty-eight. Line thirty for -^^jj^, read g^^ 

Page 166 line fourteen, for F, read (F). 
" 169 line nineteen, for 2 b^ y, read 2 6 y*. 

" 170 line twelve, for 109-529, read 109-259. Line fifteen, for 120-731, 
read 120 371. 

Page 198 line twenty^ight, for Vuw» ^^^d l^- 

7 X Ou 7 -p o 
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P&g« 199 the working of example 7 thonld be as follows: 





Depth 
in feet 


in feet 


C. ya. from H— H' 
tatiie zziL m feet 


C. Ts. from 
tawe ziT. 






OO 










. 




20 


220 


1792 


20 


1 






36 


256 


2427 


1« 









8^ 


326 


3912 


53 


9 






124 


413 


6317 


36 


4 






140 


464 


7974 


1-6 


1 






90 


430 


6848 


50 


8 






60 


350 


4637 


30 


3 






42 


302 


3378 


1-8 


1 




' 


21 


263 


2562 


21 


1 






00 


221 


1809 


21 


1 






4)41,556 


20 






10,389 


P 




29 






10,418 




B 
^ow ^ — = 10, the correepondig number table xzS is 370, 


^^370XL(=1000)_3^ 
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6718 
Hence 6718 Xf»(= 2) x= 13,436 cnbie yards is the total content (rfthe 

excavaiioa. 

Page 200 line eleven, multiplied by 0478, should be placed opposite to 

3740, and the inverted commas opposite to 3740 should be omitted. 

8M 

149 

6 

The same remark applies to the second method of working this example. 

All the examples are carried out in detail to show the whole operation ani 
the multiplications being performed by the contracted method the figures of 
the multipliers are ranged in inverted order under the multiplicand. 

The number 6046 at bottom of page 200 should be placed over the mid- 
tiplier 3820 at the top of page 201 and the ^a yds." and inverted commtf 
opposite to 3820 should be omitted. 

1209 

484 
18 
Page 201 line thirty-^ne, place iV ( Y + y), etc == "2783, opposite to 3872 

in the line above. 

Page 202 line thirty, the figures 2214, should be 2214-2 and should also 
be moved one place to the left and so should the figures under it also. Line 
thirty-three, multiplied by tV ( Y X y), etc = 0197, should be opposite to 
7910 in the line above. 

Page 203 lines two and three, for (A' — a), read (A— a"). Line thir 



M^ " 



Items, 3)9 

tean, place muldpUed by etc = 0047, opposite 7400 in the line above. Line 
eighteen, plaCe multiplied by etc :=: 0197, opposite 7910 in the line abore. 
Lone thirty-one, for ( P — p'), read (F — p'). 

Page 204 line one frotti bottom, omit <' by formula ( )." 

PageMBline twenty-one, place Ax -5- = — «— etc. =0175, opposite to - -i 

6710 in line above. 

» 

Page 207 line thirteen, for '< on H," read or H. 

TO C0BJLE8P0NDEKT8. 

We acknowledge the receipt of sundry papers on tbe late explosion of 
the locomotive Richmond, and shall endeavor to lay before our readers in 
our next a general review of the &cts in this remarkable occurrence. The 
valuable papers of the United States engineers we have alluded to elsewhere. 
The report of the Madison and Indianapolis railroad is received and will 
^ noticed in our next An elaborate paper on the " Repeal of the 4nty on 
railroad iron," by Mr. Casey, will most likely appear in our January num* 
ber. The views of the writer differ from ours, and we confess that they are 
more in accordance with the popular voice, especially in the mining region 
in Pamsyivania. A review of the objections to a railroad in Broadway, by 
Alba Kimball, in which the writer g6es at length into the various advan* 
taget which would result, and the comparative ease with which the obsta- 
cles may be overcome. We shall gladly insert any information fVom ''J. 
C." as to the performances of his iron steamer, and the merits of the new pr 0- 
peller, which is said to exceed Ericsson's in speed, and with a saving in fuel. 

ITEMS. 

The subscription to the new stock of the New York and Erie railroad 
goes on well. Nearly all the papers are out in favor of it, and the time is 
very favorable, as well on account of the abundance of capital as the early 
closing of the canal, which brings the merits of railways home to the com- 
munity. 

A temporary track has been laid through the Long Island tunnel, but the 
revetment walls of the approaches are not completed. Bitter complaints are 
made of the mode in which the company have conducted the work. 

The rates of freight during the winter on the railways from Albany to 
Buffalo are fixed at 3, 4, and 6 cents, per ton per mile^ besides wiuit the 
companies pay the State, 1 and 2 cents per ton per mile, according to the 
nature of the freight. From New York to Albany, via. the Housatonic 
railroad, the rates are 7, 9, and 12 dollars per ton of 2000 lbs. 

The use of the Drummond light on railways has been suggested to us as 
likely to be useful in many cases. 

The << canallers" at Montreal are very troublesome, and occasionally 
shoot the citizens within a few miles of that city, with perfect impunity. 
These occurrences cause public works to be viewed with dread by those ia 
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:ply to be Tegretled. Bat, after all, that ccndnrt wdl 
erd of works, and neveT wns the old aduge, " like 
e thoroughly yerified. 

ibois are walciog up on the aabject of railroads, ud 
in OUT power to laad them to the eonstmcticn of 
I the couDtry, and not to fill the pockels of political 

We beg to acknowledge the receipt of the first and sec<»Kl niunbexs ol 
"Papers on Practical Engineering," fronn Col. Totten, chief engineer rf 
the United State*. The second of iheae has appeared in the Joumid, and 
the first we shall have occasion to refer to hereafter. The style in which 
these papers are published leaves nothing to be desired, and we tmst they 
will follow each other more rmpidly than they have hitherto doQ& Wt 
would nggeat that simple and clear statements of work done wonld benuic 
weful than ambitions papers, aiming to become regalar treatises, a bnlt iuo 
which ypang engineers are apt to fitll, and to whom we would poiitt oat 
Na 3, by Col. Thayer, as a model. 



TO DIRECTORS, ENGINEERS AND SUPERINTENDENTS 

OF RAILROADS AND'OANAIA 
It it OUT intention to give in the tnlargtd Journal a table of Amerieaa 
lailways in the manner of ibe fioglish railway journals. We therefiue 
eatneatly request from our readers a statement of the length, coat, groas in- 
come) net incmne, dividends and Talna of stock and such information at 
may be necessary to give a correct view of the present state of the seven] 
railways and canals with which they may be acquainted. For example, ii 
is important to know whether the road or canal is finished, if the profits go 
to pay interest on bonds, to extend the work, lo renew the track, etc Wiiii- 
out these explanations many works would be placed in a very wrong light 
and would appear to be worthless, when, in ikct, they were just emerging 
from their difficulties and about taking their permanent stand among the 
roads paying regular dividends. This information ia demanded alike for 
themselves as well as for the cause of railways generally. Many gmtlfr 
men may also be acquainted with the particulars of roads little known, ana 
may be pleased to give the details of such along with those of the roads or 
cauUs with which they are more immediately connected. 

But, in all cases, we hope lo receive the length, cost to (his time and 
gross income of 1843 and 1844 to November or to the end of the year, ap- 
proximately the amount as nearly as practicable. Regular returns of week- 
ly receipts, as now published by many companies, are very desirable and 
aid powerfully in drawing the attention of the public to the large amoanU 
received by these works even in the most tmpromiaing situationB. It is our 
intention lo publish such a table and we hope to include many roads who 
now make only annual reports. 



